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This is continuous processing... 


a proven way to increase profits 


A host of chemical and food products are being made better and at lower 
cost with VOTATOR* Continuous Processing Apparatus. This heat- 
transfer equipment agitates and simultaneously heats or cools liquid or 
viscous materials. Its output rate is six to ten times that of conventional 
batch methods. The system is completely enclosed for absolute product 
cleanliness. Flow is continuous, automatically controlled for highest 
quality at all times. 

Girdler engineers will gladly analyze your processing to show you 
specifically how VOTATOR Processing Apparatus can improve your 


product and lower your costs. Call us today. 
eVOTATOR —Trade-Mark Reg. U.S. Pat. Off. 


the GIRDLER Company 


A DIVISION OF NATIONAL CYLINDER GAS COMPANY 
LOUISVILLE 1, KENTUCKY 
VOTATOR DIVISION: New York « Atlanta * Chicago * San Francisco 


This schematic drav ing shows 
the basic principle 0! operation 
of VOTATOR Processing Appa. 
ratus. Liquids or viscous mate. 
rials are heated or <ooled, and 
simultaneously agitated. Tem. 
perature and pressure are auto. 
matically controlled. Flow js 
continuous. Thruput rates 
are high. The equip. 
ment is compact, 
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JOHN R. CALLAHAM, Editor-in-Chief 


Does This Job Interest You? 


Do you like to organize and in- 
terpret facts? To exchange ideas 
with other engineers? To teach, 
to explain, to pass along useful 
information? 

To keep closely in touch with 
what’s going on in chemical engi- 
neering and in the chemical indus- 
tries? To see the broad picture? 

If so, here may be just the job 
you’re looking for. CE now has 
an opening for a young editor to 
develop, evaluate and edit engi- 
neering articles. 

Here’re the qualifications: 
> Background: Recent degree in 
chemical engineering, with sound 
training in fundamentals. One to 
four years of industry experience. 
> Abilities: Able to analyze tech- 
nical information accurately, to 
organize it logically and to ex- 
plain it clearly. Inquisitive and 
open-minded; personal drive; able 
to work with a closely-knit team. 
> Environment: New York City, 
with some out-of-town travel. As 
an assistant editor on CE’s staff 
of 17 engineer-editors. In McGraw- 
Hill, a growth company with 34 
magazines and over 400 editors. 
> Compensations: Salary compar- 
able to that in industry. Liberal 
personnel policies and _ benefits. 
Chance to grow within company. 
Unusual opportunity to broaden 
experience, education and con- 
tacts. 

If you have “editorial” leanings, 
a recent degree, and if this sum- 
mary appeals to you not merely 
as a job but as a way of life, write 
now (including all pertinent 
facts) to John R. Callaham, Editor. 
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The new frontier of chemical process- 
ing at better than 2,500 F. 


Chemical process industry requirements 
for high-temperature materials are getting 
a big boost from current work on jets and 
missiles. Our report brings you up-to-date 
on progress. It considers methods, materials 


and processes—past, present and future 


(p. 237). 
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Market spurs Achromycin processing 

By breeding harder-working microbes 
and streamlining a semi-continuous proc- 
ess, Lederle aims to hold its lead in the hot 
chase for tetracycline’s (Achromycin’s) 


booming market (p. 228). 





Now—to cool it down 


From the technology and possibilities of 


high temperatures (above), we go to cool- 























ing. The reported experience with one type Developments in Chemical Engineering 
of problem will help you in designing better 
heat-transfer systems (p. 253). I nn orgy ee sew ee Se & ba ew ete 141 
| L PROCESSES AND TECHNOLOGY 
New Process for Portable Hydrogen Plant.... 148 
Cl = . A HCI Value Puts Cracking Process in Front.... 152 
-hemical engineering abstracts Double-Fired Heater Needs Less Tube Area... 156 
Pe one a New CCl, Plant Boasts Unique Features...... 160 
engineers—whether in development, What’s New in Bio-Oxidation.............. 162 
2% Ronis an . Ryne oe ¥ Successful Color P TTA eee ree rar 166 
design or production—will profit from out at te" heal * pa Cg eer cae te 170 
new series. Its annotated references will be 
a sure guide to fast help with equipment ROO: Oar 
as ast he 
mt Motor Varnish Will Last 5,000 Years... ..... 176 
and process problems (p. 257). 
PROCESS EQUIPMENT 
i New Photo System Shrinks Drawing Files... . . 186 
Computer Built Into Cat Cracker........... 190 
What about equipment prices? Synthetics Spread Felt Usage............... 196 
Annual survey of equipment costs con- CHEMICAL ECONOMICS 
firms what vou already know—z — 1956: Solid Gains for Solvents............. 204 
irms what already know—all sini Now, Oil’s Prices Inch Up, Too............. 208 
are up. Our indexes show you how much. 
They also give a basis for comparison with 
other industries (p. 266). Practice of Chemical Engineering 
yy PROCESS FLOWSHEET 
Tetracycline: Engineered to Market......... 228 


Your chance to nominate a winner 


FEATURE REPORT 


A distinguished committee of judges 
wants your help in picking the company 
that’s done the most during the past three 
years to advance our profession. Whom do 


you nominate for the award? (p. 268). 





To keep pace with development, design, production 
and technical management in the chemical process in- 
dustries, more engineers subscribe to CE than to any 
other magazine in the field. Paid circulation of this issue: 


42,403 
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N. K. Hiester, F. A. Ferguson, N. Fishman 
FEATURE ARTICLES 
Select Best High-Temperature Coolant....... 253 
W. E. Parkins 
Your Design Reference File—I............. 257 
Ralph Cushing 
Flow Through Packings and Beds........... 261 
Max Leva 
Equipment Cost Rise Accelerates............ 266 
Who Will Win This Year’s ChE Award?...... 268 
Predict Thermal Conductivity—II........... 271 
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Today’s Frontiers in High Temperature Tech- 


Wallace R. Gambill 
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Technical Bookshelf 
Meet Your Authors 
Letters: Pro & Con 
Names in the News 


Firms in the News 


Engineering 


Vol. 64, No. 3 


CE REFRESHER 


Design for Physical Equilibrium. ......... 


James O. Osburn 


PLANT NOTEBOOK 


Use an Orifice to Control Heat Transfer... . 


Harlan How 


Humidity Nomograph for Low Ranges... . . 


D. S. Davis 


Simple Device Takes Uniform Sample...... . 


Takashi Goto, Tatsuo Hiraoka 


Two Methods for Flameproofing Canvas... . 


Paul C. Ziemke 


Straight-Line Plots Solve Equations. ........ 


Merton Allen 


CE Flow File—T....................-.. 


Maxey Brooke 


CORROSION FORUM 


Molybdenum Combats High Temperature... . 


People in Chemical Engineering 


YOU AND YOUR JOB 


Recipe for Successful Management......... 


Robert S. Shane 


Reader Service 





Guide to Technical Literature 


Product Index 


Reprints Available 
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Bemis Packaging Specialists can help 
you with a wide range of problems. Write 
or phone us. We'd like to work with you. 


Chemical companies report impressive savings...up to $17 
per thousand bags...in export synthetic rubber shipments 
by switching from conventional paper bags with burlap 
overslips to Bemis Waterproof (laminated-textile) Bags. 


Lower package costs and labor savings (due largely to 
elimination of double handling) make this possible. 





And these money savings aren’t all the benefits .. . 


6 
Bemis Waterproof Bags make neater, more compact, better B eMm1 S 
stacking packages... and Bemis “‘clay-coats” the inner 





plies to make filling and emptying easier and faster. Get 408-R Pine Street, St. Louis 2, Mo. 
the complete story about Bemis Bags for synthetic rubber. Sales Offices in Principal Cities 
6 March 1957—Cnuemicat, E.NGINEERING 
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What’s up and coming in chemical engineering. .... . . 


Portable acetylene plant . . . fluid bed for spent carbon . . 
does engineering pay? ... solar furnace bypasses sunlight. 


Unit is novel in two ways: it is portable and it makes 98% 
hydrogen by catalytic steam-reforming of diesel oil. 


Cracking process for trichlorethylene rescues precious 
chlorine values normally forfeited by the old lime method. 


Bilateral radiation is 50% more effective, saves on pressure 
drop, requires less tube surface and upkeep. 

Modern design marks new CCl, plant.............. 
Unconventional reaction and feed purification steps charac- 
terize Frontier Chemical’s new Wichita, Kan., plant. 

In bio-oxidation: trickling filters are passé......... 


Varied packing media, aerated lagoons, smaller equipment, 


faster processes—mark trend in waste disposal. 


How color film is processed..................4.. 


Key factor is sensitive grip on controls says one firm edg- 
ing into a fruitful market—now open for competition. 


Ce a I 5 6665005 aes ees 
Allied’s giant turbogenerator upgrades and converts low- 
pressure waste steam into sorely needed electricity. 

Sturdy motor insulation boasts long life............ 
High-temperature silicone retains its bond strength, insu- 
lation resistance and water repellency in stiff tests. 

Shrink drawing files 96%........ PT re ee en ore 
With a camera in tow, this system sharpens and _ stores 
even muddy engineering drawings on small file cards. 


I i oie ocean eden Let adaawan 


Last year, the solvents and alcohol output looked mighty 
good—even topped the sizable record stacked up in 755. 
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Specify Crouse-Hinds 


Explosion-Proof 


CONDULETS 
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BE SAFE! Rely on Condulets for full protection 
against electrically-ignited explosion—in any area 
classified hazardous by The National Electrical Codd 


You'll find Condulet Explosion-proof electrical 
equipment in the nation’s leading plants — from 
complex instrument enclosures like those on 
the panelboard (at left), to simple pulling elbows 
on the branch circuits (above ). You'll like Condulet 
equipment because it installs easily, works 
right, and stays on the job for years without attention. 


There are more than 15,000 Condulet items: 
conduit fittings, plugs and receptacles, 
motor controls, lighting fixtures, switches, 
hundreds of others, both explosion-proof and 
conventional. Make your selections with confidence. 
You get the best when you get Condulets. 


Our distributors have the facts. Or contact 
a Crouse-Hinds Office below: 


CROUSE-HINDS 


Main Office and Factory: Syracuse, N. Y. 
Crouse-Hinds Company of Canada, Ltd.: Toronto, Ont. 
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DEVELOPMENTS... 


V Air Reduction has five engi- 


neers in Japan scrutiniz- 
ing an unidentified process 
which Airco President Hill 
thinks “is going to look 
good.” Best bet: synthetic 
fiber made from polyvinyl] 
alcohol. 


V Pitt-Consol’s plans for dis- 


posal of tar from its pro- 
jected low-temperature 
coal carbonization plant at 
Cresap, W. Va., now in- 
clude production of fur- 
nace-type carbon black. 
This would be a joint ven- 
ture with one or more 
partners and would be 
first U. S. production 
of furnace black in the 
Northeast. 


V Reduction of 20°; in capital 


cost is claimed for a new 
contact sulfuric acid proc- 
ess developed in Europe. 
Plant operates under vac- 
uum created by its turbine- 
type absorber. 


March 1957 









Chementator 


C. H. CHILTON 


Portable cracking plant for acetylene 


Research and engineering work on acety- 

ene via thermal cracking of liquid hydrocar- 
bons has taken a new tack—development of a 
portable acetylene plant which uses jet fuel 
as raw material. 

Institute of Gas Technology, Chicago, has 
completed basic process research and is now 
building a 500-scf./hr. prototype unit adapt- 
able to trailer mounting. This project, like 
Girdler’s parallel development of a portable 
hydrogen plant (see pp. 148-9), is sponsored 
by the Army Corps of Engineers. 

Process operates at 2,800 F. and 14 atm. in 
the presence of superheated steam. Subsequent 
purification produces a stream of 95‘: acety- 
lene. 

Portable units will provide acetylene for 
field welding and cutting in forward military 
areas. Readily available raw material will elim- 
inate need for handling of calcium carbide, 
with its difficult and hazardous logistic prob- 
lems. 


Fluid bed reactivates spent carbon 


Fluid-bed revivification of granular acti- 
vated carbon is due for its first commercial- 
scale tryout late this year at Corn Products’ 
Kansas City dextrose plant. 

Corn Products has just ordered a Dorr 
FluoSolids system for reactivating 25 tons 
day of spent carbon. Dorr plans to provide a 
two-compartment reactor, with a 6-ft., 8-in. 
I.D. upper chamber and a 4-ft. lower chamber. 
Unit will operate at temperatures in the range 
of 1,000 to 1,800 F. 

First two dextrose plants to switch from 
bone char to granular carbon as decolorizing 
agent—CP at Pekin, IIl., and Clinton Foods, 
Clinton, Iowa—have been using multiple- 
hearth Herreshoff kilns to reactivate spent 
carbon (Chem. Eng., Sept. 1955, pp. 122-124). 
Vertical tube-type kilns used for bone char 


(Continued on page 144) 











FLUOSOLIDS 


the solution 























eam 





— 
1 RE 


a 


, yr 








March 1957—CueniucaL ENGINEERING 








Cuemicar, ENGINEERING—March 1957 


| SYSTEM 


to SQ2 production 
at RICO ARGENTINE 


RICO, COLORADO — Concentrating lead and zine for many 
years the Rico Argentine Mining Company has accumulated a 
large tailings pile of sulfur bearing pyrite. Recent mine develop- 
ments have revealed massive pyrite deposits. This abundant 
source of pyrite combined with the heavy sulfuric acid require- 
ments of nearby uranium industry made the construction of the 
Company’s new 200 T/D contact acid plant feasible. 


An important part of this unique installation is the Dorrco 
FluoSolids System recently put on stream. Feed to the System 
is 150 to 200 tons per day. Roast is accomplished in a 20 ft. inside 
diameter Reactor with temperature automatically held at 1650F. 
Gas production is 48,500 to 63,500 CFM. Gas strength averages 
14%. Unusual? Yes, because this installation is remotely located 
nearly 9000 ft. above sea level. Large gas volumes — normally as- 
sociated with high altitude operation have had no adverse effects 
on operating results obtained. The high gas strength realized by 
use of a Dorrco FluoSolids System makes it possible to reduce 
gas purification equipment to an economic minimum as com- 
pared with other type roasters producing a weaker gas. Other ad- 
vantages of the FluoSolids System are simplicity and ease of op- 
eration. Due to the FluoSolids Reactors high unit capacity it is 
possible to efficiently produce a larger volume of SO: gas in a 
single unit thereby reducing capital costs. 


For detailed information about the FluoSolids System — write 
Dorr-Oliver Incorporated, Stamford, Conn., U.S. A. 


FluoSolids is a Trade Mark of Dorr-Oliver Inc. Reg. U.S. Pat. Off. 
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reactivation couldn’t be run hot enough to do 
the job. 

However, Pittsburgh Coke & Chemical, 
maker of the granular carbon, has been bank- 
ing on successful development of a more effi- 
cient, less costly revivification technique to 
help open bigger markets for its product. PCC 
has its eye, of course, on the huge potential 
for granular carbon in refining of sucrose. 

To this end, PCC has experimented with 
a pilot-model fluid-bed kiln at Neville Island. 

Latest PCC idea is to use a simple, direct- 
fired rotary kiln. Results from a small experi- 
mental unit look promising, and may be even 
more attractive than fluid-bed reactivation for 
moderate-size installations. 


Lubricate your bearings with a gas film 


Gas-lubricated bearings are emerging 
from the status of laboratory curiosities and 
are now beginning to find practical uses in in- 
dustry. 

Though not yet commercially available, 
this type of bearing is getting a lot of atten- 
tion from engineers in the chemical, textile, 
nuclear, instrumentation, aircraft and machine 
tool fields. 

In a gas-lubricated bearing, the shaft 
rides on a film of gas separating it from the 
bearing surface. In the hydrostatic type, com- 
pressed gas is supplied continuously to the 
bearing. But the big interest lies in the hy- 
drodynamic type, which pressurizes its own 
gas film. 

Absence of lubricant yields several advan- 
tages, such as: 

¢There is no possibility of contamina- 
tion from a lubricant. This is important to tex- 
tile and synthetic fiber people. 

¢ Friction is far below that of the best 
liquid-lubricated or antifriction bearings. It’s 
due only to viscous drag of the gas film. 

¢There is no limitation in operating 
temperatures, either high or low. 

eIn nuclear energy work, there is no 
problem from breakdown of lubricant because 
of irradiation, nor are “hot” particles of worn 
bearing metal produced. 

Du Pont has a large number of gas-lubri- 
cated bearings operating in synthetic fiber 
plants at speeds of 5,000-25,000 rpm. Pratt & 
Whitney has developed a gas-lubricated high- 
speed grinder, driven by an air turbine. 

Gas-lubricated bearings may play a big 
part in nuclear energy development. They are 


144 


being tried, with good initial results, in a 
closed nitrogen cycle in which heat from a 
nuclear pile is converted to shaft energy via 
a gas turbine. 

British engineers at Harwell are testing 
a self-lubricated compressor which circulates 
carbon dioxide at 100 psi. in a high-tempera 
ture test loop. In another test, a liquid-metals 
pump uses a helium-lubricated bearing. Per- 
formance of bearings up to 7 in. dia. has been 
investigated. 


Precipitators recover wet-process acid 


First electrostatic precipitators ever to 
be used in a wet-process phosphoric acid plant 
will be put into operation next month by Vir- 
ginia-Carolina Chemical Corp. at Nichols, Fla. 

The new units will recover concentrated 
phosphoric acid which escapes the acid con- 
centrator as mist. 

Each precipitator consists of 56 carbon 
tubes, 10 in. dia. by 12 ft. long, enclosed by a 
carbon and acidproof brick shell. Electrodes 
are silver wire. 

Until now, mist has been effectively re- 
moved from concentrator offgases by a venturi 
scrubber. But the acid value of the mist was 
lost to the process. 

The precipitators will recover this mist as 
usable concentrated phosphoric acid. V-C ex- 
pects its value to pay out the precipitators’ 
capital cost in less than a year. 


Solar furnace uses artificial sunlight 


If you’re interested in studying the be- 
havior of materials at high temperatures, you 
can now get started without having to build 
your own equipment. 

For $14,500, Arthur D. Little will supply 
you with a 60-in.-dia. solar furnace capable of 
focusing solar energy on a 6-mm. target at 
temperatures up to 3,500 C. This is a bargain 
price, for the Stellite-coated parabolic mirror 
itself, if you bought a new one, would cost 
about $20,000. ADL is using Army surplus 
searchlight reflectors, available at $600 each. 

And for about $30,000, neither snow nor 
rain nor gloom of night will stay you from 
completion of your experiments. For ADL has 
developed a twin-mirror furnace which uses a 
source of “artificial sunlight’’—described only 
as a high-intensity electric arc. This permits 


(Continued on page 146) 
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NEW LIQUID ALUM FACILITIES 


ee 


AT PORT ST. JOE, FLORIDA 


General Chemical’s new liquid aluminum sulfate | conveniently located in major consuming areas. 
plant at Port St. Joe, Florida, is one more example Together they form a network geared to serve 
of how the Company keeps pace with alum and your alum needs—whether you operate one plant 
other basic chemical requirements of American or several—anywhere on the map. 


industry year after year. 
For further information on how we can supply 


With it, General will now have 24 facilities across you, write or phone your nearest General Chemical 


the country, producing dry or liquid alum. All are office listed below. 


GENERAL CHEMICAL DIVISION 
ALLIED CHEMICAL & DYE CORPORATION 
40 Rector Street, New York 6, N. Y. 


Basic Chemicals 


for American Industry 











Offices: Albany ¢ Atlanta * Baltimore * Birmingham ¢ Boston ¢ Bridgeport * Buffalo * Charlotte * Chicago * Cleveland * Denver * Detroit * Greenville ( Miss.) 
Houston ¢ Jacksonville * Kalamazoo * Los Angeles * Milwaukee * Minneapolis * New York * Philadelphia * Pittsburgh ¢ Providence * San Francisco * Seattle 
St. Louis * Yakima (Wash.) In Canada: The Nichols Chemical Company, Limited * Montreal * Toronto * Vancouver 
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CHEMENTATOR .. . 


round-the-clock, indoor “solar energy” re- 
search. 

Another advantage of the artificial source is 
that you can get temperatures as high as 6,000 
C. Heat flux at the target is a dazzling 7 mil- 


lion Btu./(hr.) (sq. ft.) 
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New data re: Does engineering pay? 


Figures in this chart present an authorita- 
tive picture of what industry-employed engi- 
neers earned last year. They are based on a 
salary survey conducted by Engineers Joint 
Council, released last month. 

Answer to the question of whether an en- 
gineering career is economically worthwhile, 
however, is still up to the individual making 
the analysis. 

Rutgers University’s E. B. Peck, inter- 
preting the data in a preview for EJC’s general 
assembly in January, compared engineers’ sal- 
aries with skilled craftsmen’s wages. 

If this 1956 salary picture remained fro- 
zen for the next 43 years, a “median” engineer 
entering the profession last year would earn, 
during his entire career, $80,000 more than a 
building-trades craftsman working full time at 
$3.65/hr. (e.g., carpenter or electrician). The 
differential would be only $50,000 vs. a $4/hr. 
craftsman (plumber or bricklayer). 

Like Paul Stewart (Chem. Eng., Sept. 1956, 


He fails, however, to define what he con- 
siders an attractive return. Nor does he offer 
any basis for assuming that building-trades 
craftsmen work 2,080 hr./yr. throughout their 
entire working lifetime. He also omits the 
value of fringe benefits. 

Real worth of EJC’s survey is that it 
establishes a reliable benchmark for adminis- 
tration of engineers’ salaries. It stakes its 
claim to credibility by virtue of its large sam- 
ple (93,000—nearly one-fifth of all industry- 
employed engineers) and its reliable data 
source (payrolls of 350 companies). 


New refineries converge on Northwest 


Add Texas and Richfield to the growing 
roster of major oil refiners in the Puget Sound 
area of Washington. 

Richfield, in January, bought about 1,000 
acres of land 14 miles northwest of Everett. 
Refinery size and construction schedule have 
not yet been finalized. 

Texas Co. announced on February 1 that 
construction would start about March 1 on a 
new 40,000-bbl./day refinery near Anacortes. 

Only a few weeks earlier Standard of 
California disclosed preliminary plans for a 
refinery near Everett of 60,000-100,000 bbl./ 
day capacity. 

As recently as three years ago, this area 
was completely devoid of major refineries. Gen- 
eral Petroleum was first on the scene, com- 
pleting a 37,000-bbl. refinery at Ferndale late 
in 1954. Expansion projects now under way 
will add another 11,000 bbl. of capacity. 

Shell was close on General’s heels, with 
its 50,000-bbl. refinery coming on stream in 
mid-1955. U.S. Oil & Refining Co. has a 15,000- 
bbl. refinery at Tacoma nearing completion. 

Of the other two western majors, Union 
admits more than passing interest in the area; 
Tidewater disclaims any serious interest. 

Why the big refining boom in this particu- 
lar area? First, of course, is the virtual refin- 
ing vacuum which existed until recently. Rich- 
field President Charles S. Jones cites also “the 
continued growth of population and industry” 
in the area. 

Another important factor is that our Pa- 
cific Northwest is the logical outlet for crude 
oil produced in sparsely populated western 
Canada. This oil is already flowing by pipeline 


CE 


pp. 192-4), Peck doesn’t consider these differ- 

entials large enough to constitute “an attrac- (Trans Mountain) to General and Shell. 

tive return” on the engineer’s investment in 

his education. For more on DEVELOPMENTS........ 148 
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Mathieson 


CAUSTIC SODA 


is there 


Four plants from the Great Lakes to the Gulf deliver 
Mathieson Caustic in the quantity and quality specified, 
shipped on precise schedules to meet your operating 
requirements. 


For rayon, special grades and high purity caustic are 
available. Caustic shipments come from Niagara Falls, N. Y., 
Saltville, Va., MeIntosh, Ala., and Lake Charles, La., 
in 8,000- and 10,000-gal. insulated and lined tank cars. Call 
your Olin Mathieson representative for technical literature 
and shipping information. 








MATHIESON CHEMICALS 


OLIN MATHIESON CHEMICAL CORPORATION 
INDUSTRIAL CHEMICALS DIVISION + BALTIMORE 3, MD. 


4685 
<A ; 
INORGANICS: Ammonia + Bicarbonate of Soda * Carbon Dioxide * Caustic Potash * Caustic Soda + Chlorine * Hydrazine and Derivatives ° Hypochlorite 
Products » Muriatic Acid + Nitrate of Soda + Nitric Acid * Soda Ash * Sodium Chlorite Products + Sulphate o Alumina + Sulphur (Processed) * Sulphuric Acid 
ORGANICS: Ethylene Oxide + Ethylene Glycols » Polyethylene Glycols * Glycol Ether Solvents + Ethylene Dichloride + Dichloroethylether » Formaldehyde * Methanol 
MATHIESON Sodium Methylate - Hexamine + Ethylene Diamine + Polyamines + Ethanolamines + Trichlorophenol + Surfactants 
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REFORMING furnace is at left of center opening; built-in water cooling tower is at extreme right. 


New Process for Portable Hydrogen Plant 


Why portable unit can’t use conventional processes: 
y Pp p 


pariial 
Diesel oil ————————-> H,, Requires O, supply 
combustion 
sleam 
Methane| ————————> H,, Requires special 
Propane { reforming hydrocarbon supply 


How new portable unit avoids these problems: 


sleam 
Diesel oil ————————-> _ H, 


reforming 


No supply problem 


The hydrogen plant shown in 
these pictures boasts two depar- 
tures from convention. One of 
them is readily apparent—mo- 
bility. 

Second novel feature — and 
more important to the chemical 
engineer —is that this plant 
makes 98% hydrogen by cata- 
lytic steam-reforming of diesel 
oil. Up to now, steam-reforming 
has been limited to lighter hydro- 
carbons, such as methane or pro- 
pane; heavier hydrocarbons have 
been used to make hydrogen only 
via partial oxidation processes. 

The Girdler Co., Louisville, 


148 


Ky., developed the portable 1,000- 
scef./hr. hydrogen plant under an 
Army contract. It was recently 
delivered to the Engineer Re- 
search and Development Labora- 
tories, Ft. Belvoir, Va. 

> Field Supply Problems—Dur- 
ing World War II Girdler sup- 
plied the armed forces with a 
number of portable plants which 
produced hydrogen via the cata- 
lytic reaction of methanol and 
steam. For the new one, how- 
ever, the Army wanted to be in- 
dependent of methanol or any 
other material which would in- 
volve a field supply problem. The 


Army wanted to be able to use 
diesel oil or other fuels readily 
available in the field. 

To produce hydrogen via par- 
tial combustion of oil, a route 
which Girdler is currently help- 
ing to bring into commercial 
reality for ammonia manufac- 
ture via the Texaco process, re- 
quires a source of oxygen. Hence 
a self-supporting plant would 
have to include an air-separation 
unit. 

Girdler engineers chose the 
steam-reforming process, there- 
fore, despite anticipated trouble 
from carbon deposition on the 
reforming catalyst. Extended 
test operation showed, however, 
that good catalyst life could be 
obtained provided a 24-hr. steam- 
ing period follows each 213-hr. 
on-stream period. 
> Compact Size—Limitations on 
size are most noticeable in de- 
sign of the reforming furnace. 
The usual industrial steam- 
hydrocarbon reformer uses ver- 
tical catalyst-filled tubes ranging 
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HYDROGEN compressors occupy second semitrailer. ABSORBER and reactivator fit into low headroom. 


Solves Field Supply Problem 


from 20 to 40 ft. long. The ERDL 
model] uses tubes less than 8 ft. 
long. There are four of them, 
each about 6 in. dia., made of a 
heat-resistant type of stainless 
steel. 

Even the absorber and the 
monoethanolamine _ reactivator, 
which usually tower 30 or more 
ft. high in a conventional unit, 
have been shoe-horned into the 
low headroom of the mobile semi- 
trailer-mounted unit. To help 
accomplish this, Girdler engi- 
neers split the absorber into two 
7-ft.-high sections, operated with 
gas flow in series and MEA flow 
in parallel. 
> Includes Auxiliaries—In addi- 
tion to the process equipment it- 
self and associated control in- 
struments, the semitrailer also 
houses: 

eA 15-hp. steam generator 
to furnish entire steam require- 
ments for reforming, shift con- 
version and MEA reactivation. It 
can produce 500 lb./hr. of 100 
psig. steam. 
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¢ Boiler feed water treating 
and heating system. 

eA water cooling tower, 
complete with basin and fan, de- 
signed to cool 50 gpm. of water 
from 110 F. to 90 F. with wet 
bulb of 80 F. 

¢QOil storage tank, holding 
one day’s supply of diesel oil. It 
has an electric heater for cold- 
weather operation. 

Only equipment not included 
is a pair of hydrogen compres- 
sors, mounted on a second semi- 
trailer for safety reasons. 
>» Process Flow — Diesel oil is 
mixed with superheated steam, 
and the vaporized mixture then 
passes through the reformer 
tubes, which contain a_ nickel 
catalyst. The endothermic heat 
of reaction is provided by burn- 
ing more diesel oil in the furnace 
space surrounding the _ tubes. 
Steam superheat comes via a coil 
in the furnace stack. 

Reforming reaction, which 
produces hydrogen, carbon mon- 
oxide and carbon dioxide, is car- 


ried out at somewhat higher 
temperature and steam-to-carbon 
ratio than normally used to re- 
form methane or propane. 

More steam is mixed with the 
reformed gases, and this mixture 
goes through a shift converter, 
containing iron oxide catalyst. 
Here the carbon monoxide in the 
gas is converted to carbon di- 
oxide, with the formation of an 
additional equivalent amount of 
hydrogen. 

The gas is cooled, then stripped 
of its CO, content by contacting 
with 20% monoethanolamine so- 
lution in the packed absorbers. 
The hydrogen is compressed to 
2,275 psi. in a four-stage angle 
compressor. MEA is reactivated 
by stripping off the CO, in a 
packed tower equipped with a 
steam-heated reboiler. 


Italy Will Buy 
Two Nuclear Reactors 


Edison -Volta, Italian power 
company, will buy a 134,000-kw. 


nuclear electric power plant 
from Westinghouse Electric 
Corp. 


Nuclear reactor will be of the 
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heterogeneous, pressurized-wa- 
ter type, using 2.7%-enriched 
uranium fuel. The plant will be 
similar to the one to be built for 
Yankee Atomic Electric Co. at 
Rowe, Mass., which is expected 
to cost about $34.5 million. The 
plant will probably be operating 
by 1959 or 1960. 

However, the Italian and U. S. 
governments must first work out 
an agreement for exchanging 
technical information and data. 
And Edison Volta will want to 
make sure it can get the en- 
riched fuel it needs to power the 
reactor. 

Another 5,000-kw., heavy- 
water, research reactor will be 
sold to Comitato Nazionale 


Richerche Nucleari of Italy. 

Reactor will be a main re- 
search facility of CNRN’s nu- 
clear program, and is now being 
designed in Washington by nu- 
clear energy products division 
of ACF industries. On-stream 
date: 1958. 


Germanium Bites Deeper 
Into Electrochemical Field 


Diamond Alkali Co. plans to 
install the nation’s largest ger- 
manium power rectifier system 
as part of a multimillion-dollar 
expansion program at its Deer 
Park, Tex., plant. To provide 
direct current to a chlorine cell 





World’s largest fluid coker, 
recently completed at Tidewater 
Oil Co.’s Associated, Calif., re- 
finery, is four times as large as 
nearest competitor and is being 








Fluid Coking Unit Processes 42,000 Bbl./Day 


joined by an identical unit at 
Tidewater’s Delaware refinery 
near Wilmington. Fluid coking 
produces petroleum coke and 
light oils from heavy oil. 
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line, the installation will be rated 
at 35,000 kw., 250 d.c. volts. 

The installation was designed 
in cooperation with General 
Electric. It exceeds the total 
capacity of 40 rectifier instal- 
lations made since GE pioneered 
the first large germanium power 
rectifiers in 1953, and is GEH’s 
first U.S. sale at a voltage rat- 
ing above 150. 

The installation adds strength 
to predictions made here a year 
ago (Chem. Eng., Feb. 1956, p. 
126) that germanium would find 
its electrochemical niche in the 
medium-voltage range. Quoting 
Max I. Alimansky, general man- 
ager of GE’s rectifier depart- 
ment at Lynn, Mass., “It fills a 
long-standing need in the elec- 
trochemical industry for conver- 
sion equipment rated between 
150 and 400 v. Previously there 
has been no equipment that could 
give the same benefits to custom- 
ers in the lower voltage ranges 
that mercury-arc rectifiers could 
offer in the higher’ voltage 
ranges.” 


More Ethylene Oxide, 
Glycol for U. S., Germany 
Ever-hungry plastics industry 


is prompting stepped-up _ pro- 
duction of ethylene oxide and 


ethylene glycol for booming 
markets in the U. S. and West 
Germany. 


Farbenfabriken Bayer at Lev- 
erkusen, West Germany, will set 
up a new ethylene oxide plant to 
produce about 24 million lb./yr. 
for further processing to ether 
and esters. Scientific Design Co. 
will build the plant, which will 
employ direct oxidation of 
ethylene. 

Direct oxidation process also 
will be the basis of General Ani- 
line & Film Corp.’s new Linden, 
N. J., plant to produce 60 million 
Ib./yr. of ethylene oxide and 35 
million lb./yr. of ethylene glycol. 
SD Plants, Inc., subsidiary of 
Scientific Design, has already 
started construction of the $8- 
million plant. 

Jefferson Chemical Co. is 
launching a major expansion at 
Port Neches, Tex., that will 
double ethylene glycol capacity, 
up ethylene oxide output by 50% 
and triple its ethylene produc- 
tion. 
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How to Expand Production 
without additional capital investment! 





Consider these typical examples: 


1. You plan to step up production 
of one of your present products. The 
manufacture involves intermediates. 
Your plant site is limited. There 
may be no need to buy additional 
land or move your plant! Here’s what 
a number of Baker & Adamson cus- 
tomers have done. They have aban- 
doned production of intermediates 
and purchased them instead from 
B&A. The space formerly devoted 
to intermediates is now used more 
profitably and efficiently for expanded 
production of their end product. 





2. You plan to produce a new prod- 
uct. One or more “special” chemicals 
form part of the manufacturing proc- 
ess. In most cases, you will save time 
and money by buying these chem- 
icals from B&A rather than making 
them yourself. Baker & Adamson is 
fully equipped to supply “‘custom- 
made” chemicals for such needs. 


If either of these examples repre- 
sents a situation you will soon have 
to resolve, we will be glad to explain 
in detail why you should call on 
Baker & Adamson. Here, briefly, are 
a few of many excellent reasons: 

J As the country’s leading producer 


BAKER & ADAMSON® 
Fine Chemicals 


GENERAL CHEMICAL DIVISION 
ALLIED CHEMICAL & DYE CORPORATION 
40 Recter Street, New York 6, N. Y. 


of extremely high purity laboratory 
reagents and fine chemicals, B&A 
can be depended on to meet your 
every requirement for fine and spe- 
cial chemicals in either L/C/L or 
tonnage quantities. 


V B&A’s versatile, adaptable facili- 
ties now produce several hundred 
products... are well equipped to 
supply “custom-made” chemicals for 
virtually every need. 


¥ B&A’s 27 sales offices and coast- 
to-coast chain of warehouses assure 
you of dependable, local service. 


We invite your inquiries. 








Offices: Albany* * Atlanta * Baltimore* * Birmingham* ¢ Boston* * Bridgeport* * Buffalo* * Charlotte* * Chicago* * Cleveland* * Denver* * Detroit* * Houston* 
Jacksonville * Kalamazoo * Los Angeles* * Milwaukee * Minneapolis * New York* ¢ Philadelphia* ¢ Pittsburgh* * Providence* * St. Louis* * San Francisco* 
Seattle * Kennewick* and Yakima (Wash.) In Canada: The Nichols Chemical Company, Limited * Montreal* * Toronto* © Vancouver* *Complete stocks carried here. 
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> Byproduct 
Tetrachlorethane HCI 
Heot, 
Cotolyst 
Acetylene ——m ee 
Chlorine > Tetrochlorethone 
tote 





_Tetrachlorethone reaction = 


Trichlorethylene ‘reaction 8 































HCI Value Puts Cracking Process in Front 


Trichlorethylene makers are now recovering as 
HCI the chlorine values that used to go down the drain 


as dilute calcium chloride in the old lime process. 


Catalytic cracking process for 
making trichlorethylene gained 
additional support with the 
startup last summer of Colum- 
bia-Southern Chemical Corp.’s 
new unit at Barberton, Ohio. 

The bulk of U.S. output of this 
high-tonnage solvent is now made 
via catalytic cracking of tetra- 
chlorethane, as opposed to the 
older process in which tetrachlor- 
ethane is dehydrochlorinated by 
aqueous lime slurry. One indus- 
try expert estimates that crack- 
ing now accounts for about 
two-thirds of present trichlor- 
ethylene production. 

Du Pont was first U.S. pro- 
ducer to adopt the cracking 
process commercially. The com- 
pany began conversion in the late 
1940’s, now turns out a “major 
portion” of its trichlorethylene 
(made at Niagara Falls, N. Y., 
and Wyandotte, Mich.) via 
cracking. During 1955 Hooker- 
Detrex (now Detrex Chemical 
Industries) swung most of its 
production at Ashtabula, Ohio, 
over to the cracking route. 
> Recovers HCl-—In either proc- 


ess, tetrachlorethane (made by 
the addition reaction of acety- 
lene with chlorine) becomes tri- 
chlorethylene by the loss of one 
mole of HCl. In the lime process, 
this HCl goes down the drain as 
low-value calcium chloride. 

The cracking process, on the 
other hand, produces anhydrous 
hydrogen chloride as a valuable 
byproduct. Detrex pipes its HCl 
gas directly across the fence to 
General Tire, who reacts it with 
acetylene to make vinyl chloride. 
Columbia-Southern and Du Pont 
use their byproduct HCl in sev- 
eral other internal operations; 
C-S also sells some to the trade 
as muriatic acid. 

Building a new trichlorethyl- 
ene plant and converting an old 
one to cracking involve two dif- 
ferent sets of economic condi- 
tions. Cracking is more than 
competitive with the lime process 
for anyone planning a new plant, 
according to a Detrex engineer, 
even without a paying outlet for 
HCl. But to justify replacement 
of existing lime-process facili- 
ties, you need the extra credit 


former 
at Ta- 
coma, Wash. (now operated by 


for HCl. The other 
Hooker-Detrex plant, 


Hooker Electrochemical), _ still 
uses lime. 
> Newest Plant — Columbia- 


Southern engineers are proud of 
several features of their new tri- 
chlorethylene plant: 

¢The acetylene chlorinator 
is designed for a high ratio of 
throughput to catalyst. The im- 
proved chlorinator, worked out 
after considerable study by C-S 
research and development peo- 
ple, reduces the size of chlorina- 
tor needed, lowering investment 
and maintenance costs and en- 
hancing ease of automatic con- 
trol. 

eC-S engineers designed the 
heat exchange equipment so that 
contacts of water or steam with 
chlorinated organics are unlikely. 
This avoids moisture contamin- 
ation, which not only can cause 
off-quality products but can be 
disastrous in maintenance. 

eInfrared plant-stream an- 
alyzers continuously maintain 
high chemical purity standards 
of the product. 
> Vapor Degreasing — Trichlor- 
ethylene’s amazing growth in the 
past 20 years is due largely to its 
widespread adoption by the metal 
trades as a vapor-degreasing sol- 
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“Built for his grandson to walk on!” 





BETTER WOOD PRESERVATIVES MADE WITH RCI PENTA 


@ Penta-protected wood lasts up to 4 times as long as 
untreated lumber. This kind of protection is a profit- 
able investment for people with maintenance problems 


... Whether they’re running a park department or a R | i CS H H © ] LD 


light and power company. 


Water-repellent solutions made with RCI Penta Synthetic Resins * Chemical Colors * Industrial Adhesives * Plasticizers 
. * Phenol * Formaldehyde « Glycerine * Phthalic Anhydride * Maleic Anhydride 
Srveedh Rane -aguinh Sieey se: tonne: aie Sodium Sulfite + Pentaerythritol » Pentachlorophenol * Sulfuric Acid 


keep wood dimensionally stable . . . reduce its tendency 
to crack or check. Wood protected by RCI Penta solu- REICHHOLD CHEMICALS, INC., 


tions is clean, easy to handle. RCI BUILDING, WHITE PLAINS, N. Y. 


Today, penta treatment is the fastest growing method 
of preserving wood. And RCI, one of America’s fastest 
growing chemical companies, is a top source for penta- 
chlorophenol. If you’re currently engaged in, or are 
considering, the manufacture of wood preservative Creative Chemistry ... Your Partner in Progress Re f 
solutions, fungicides, bactericides, algicides, or herbi- as 
cides... or if you do your own treating of lumber, call 
Reichhold for pentachlorophenol ...now being pro- 
duced by RCI’s Pacific Northwest Division in Seattle. 
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CRACKING produces trichlorethyl- 
ene in C-S’s new reactor. 


vent. About 90% of today’s out- 
put is so used. 

American manufacturers first 
entered the trichlorethylene mar- 
ket in 1925 to provide the young 
vapor-degreasing industry with 
a relatively safe solvent having 
a high flash point. 

By today’s standards, initial 
growth rate was small; in 1934, 
total manufacturing capacity 
was only 15 million lb. Then ex- 
pansion began in earnest, with a 
huge push in the early 1940’s 
from war demands. Industry 
capacity today is well over 400 
million lb./yr. 

Postwar demand has lagged 


behind capacity. Production last 
year was about 320 million lb., 
and anticipated output this year 
is about 340 million lb. 
> Market Developments — Im- 
proved grades of trichlorethy- 
lene, while benefiting the cus- 
tomer, may have contributed to a 
slowing down of growth rate. 
For example, Du Pont in 1954 
introduced a new degreasing 
grade which features a _ non- 
sludging stabilizer system. Ac- 
cording to Clark Shepherd, of Du 
Pont’s chlorine products division, 
this new grade lowers solvent 
consumption 10% by extending 
the useful life of the solvent in- 
ventory in the machine. 
Columbia-Southern’s Charles 
E. Grant, manager of solvent 
sales, also claims a stabilizer 
system “new to the industry and 
designed for the most exacting 
customer.” And Detrex claims 
that its “exclusive” process step 
of purifying tetrachlorethane be- 
fore cracking it to trichlorethy- 
lene gives a premium grade. 
Looking into the future, Du 
Pont’s Shepherd is optimistic 
about a new development which 
could give trichlorethylene de- 
mand a welcome shot in the arm. 
This is a dip painting process in 
which trichlorethylene is the 
solvent base. The coated piece is 
dry in just a few minutes after 
removal from the paint bath, 
and there is said to be no loss of 
solvent or paint. The process is 
already being used by one large 
automobile manufacturer in 
three plants. 


Oxygen: U. S. Expands, 
Britain Compresses 


While three U. S. firms busily 
expand oxygen-producing facili- 
ties, British Oxygen Company, 
Ltd., is just as busily spending 
$5.6 million to compress oxygen 
in six plants throughout Britain. 

Air Reduction Co. is building 
a $6.5-million bulk oxygen plant 
in Chicago, IIll., to be on stream 
in about a year. Plant will serve 
nearby steel mills and is situated 
to take advantage of rail and 
water facilities. 

Elbowing for a competitive 
edge, National Cylinder Gas Co., 
plans new or bigger oxygen 
facilities at Chicago, Ill., San 



















































Leandro, Calif., San Juan, 
Puerto Rico and Maracay, Vene- 
zuela. National Cylinder’s 
Huntsville, Ala., hydrogen-com- 
pressing plant recently started 
up to meet demand for electro- 
lytic hydrogen to process metals. 

In plants abuilding or soon to 
be built, Linde Air Products Co. 
will boost the nation’s oxygen- 
producing capacity by 2 billion 
cu. ft./mo. Most new capacity 
will go to steel industry to step 
up production and boost quality 
of steel. 

During the next two years, 
British Oxygen will also build a 
dissolved-acetylene works, load- 
ing docks, a garage to accommo- 
date 60 trucks and, tentatively, 
a unit which will produce nitrous 
oxide. 


Canada Will Get New 
Natural Gas Pipelines 


New 174-mi., 30-in. natural 
gas pipeline from southern 
Alberta to the U. S. and British 
Columbia is part of a $100-mil- 
lion pipeline expansion program 
by Westcoast Transmission Co. 

Westcoast President Frank M. 
McMahon said that $55 million 
will be spent to add compressor 
stations and other facilities to 
boost capacity of the $170-mil- 
lion Peace River pipeline (now 
under construction) from the 
currently planned 400 million cu. 
ft./day to 660 million cu. ft./ 
day. 

Remaining $45 million will be 
used to construct a 500-ton/day 
sulfur plant in Alberta and to 
build the new 30-in. pipeline, 
which will originate in the 
Savanna Creek area of Alberta 
and serve areas in _ British 
Columbia. 

Pipeline expansion is necces- 
sary because, in addition to 350 
million cu. ft./day contracted by 
Pacific Northwest Pipeline 
Corp., B. C. Electric Co. and 
Inland Natural Gas Co. have 
hiked demands by exercising op- 
tions to take substantially larger 
volumes. 

Gas for the new line will be 
supplied by Phillips Petroleum 
Co. under a contract guarantee- 
ing 150 million cu. ft./day from 
the Savanna Creek field, owned 
by Phillips. 


March 1957—CuHeEMICAL ENGINEERING 








SHELL 
- For surface finish formulation... TOLUENE 


for apf 


d where very fast ¢ 
‘= ration and high sol 


7 SHELL 
AROMATIC sen. 


XYLENE 


és ... has an excep- 
'» tionally narrow dis- 
. tillation range, is 


slower drying than 
toluene. 


vency are required 






with wide variety of evaporation ranges 


rl These Shell solvents cover a very wide 
n evaporation range. Their individual char- 
: acteristics satisfy specific requirements in 
A a great variety of formulations. Detailed SHELL 


specifications are given in a booklet which CYCLO-SOL 53 
will be sent upon request. ...an excellent solvent 






















a 
n 
" with higher flash point 
‘ and slower evaporation 
; than xylene. 
v Write for your copy. 
e 
a 
/ 
SHELL SHELL SHELL SHELL 
e TOLUENE XYLENE CYCLO-SOL 53 TS-28 SOLVENT 
y 
0 SHELL 
: TS-28 
, SOLVENT 
a still slower dry 
© Tahcaers 1 ae) aat-hdlommerelalel-ia) 
0) trate of medium high 
y solvency 
e 
d 
e 
= 
r 
e 
n 
; SHELL OIL COMPANY 
n 
d 50 WEST SOTH STREET, NEW YORK 20, NEW YORK 
100 BUSH STREET, SAN FRANCISCO 6, CALIFORNIA 
RING CuemicaL ENGINEERING—March 1957 155 








XUM 
























PROCESSES & TECHNOLOGY... 
































Heot flux pattern for direct 
radiation from right side ° 


Heat flux pattern for direct 
radiation from left side: 














Average flux............0..0. 0.418 


Heat flux pattern for direct 
radiation from both sides: 


Average fotal flux............ 





Heat flux pattern for direct 
radiation from right side : 
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Average flux 


Heot flux pattern for reradiation * 
from refractory wall: 


Average flux................. 0.143 


Heat flux pattern for direct 
radiation plus reradiation ° 
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Double-Fired Heater Needs Less Tube Area 


Direct radiation from two sides instead of only one boosts average 
heat flux by 50%, saves also on maintenance cost and pressure drop. 


New process heater design— 
based on double-firing of vert- 
ically suspended tube banks—has 
chalked up impressive efficiency 
records during its first tryouts 
by Sun Oil Co. and is now gen- 
erating added interest among 
other design engineers. 

Sun built its first four heaters 
of the new design for use with a 
Houdriformer unit at Marcus 
Hook, Pa., and, except for two 
routine shutdowns for equipment 
inspection, these heaters have 
been operating continuously 
since November 1953. Three 
larger heaters of similar design 
went on stream at Marcus Hook 
in August 1955. 

So happy is Sun with the seven 
heaters now operating that the 
company is thinking of buying 
ten or twelve more of the same 
design for a wide range of uses. 
>» Why Double-Firing?—Sun de- 
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veloped the new heater design 
in cooperation with Alcorn 
Combustion Co., Philadelphia. 
Aleorn is now finding itself 
with other interested custom- 
ers. 

Double-firing principle uses 
direct transmission of radiant 
heat to tube banks from two 
sides, rather than radiating 
from only one side and reradiat- 
ing from the other, as in con- 
ventional heater design. 

Boosted efficiency is only one 
of double-firing’s benefits, says 
Ralph Morrow, design engineer 
with Sun’s manufacturing de- 
partment. Experience at Marcus 
Hook shows that easier main- 
tenance and less down time are 
definite pluses also resulting 
from the new design. 
> Effectiveness Up 50%—Con- 
struction of the heaters involves 
multiple-pass tube banks sand- 


wiched between “radiation 
planes” of horizontally mounted 
burners. The burners, located 
at several elevations, fire in 
vertical planes parallel to and 
on both sides of the tube bank. 
Conventional heater design re- 
lies on reradiation from a re- 
fractory surface. 

Direct result of double-firing 
is increased effectiveness of 
tube surface. The chart above 
compares conventional wall- 
tube banks with double-firing 
tube banks. Double-firing boosts 
tube effectiveness by almost 
50%. 
> Better Heat Transfer—One 
way of stating the practical re- 
sult of this is that with the 
same fuel consumption, two 
tubes fired on both sides will 
absorb the same amount of 
radiation as will three tubes 
fired only on one side. This cuts 
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2, TANK SHAPE IS NO PROBLEM when you 
mix fluids with LIGHTNINs. You can get fixed- 
mounting propeller-type units like these for open 
tanks or closed pressure vessels. Closed-tank 
units are installed simply by bolting to the tank 
nozzle. Direct-drive and gear-drive models; 
sizes from 4 to 3 HP. Fully described in Cata- 
log B-103. 







" j - : > 


1. GET PRECISE CONTROL of process temperature, heat transfer rate, and 
product uniformity with turbine-type LIGHTNIN Mixers. Impeller size and speed 
are carefully selected to give just-right balance of fluid flow and turbulence in 
any vessel. Hundreds of combinations are available, using standard components. 
You can get these LIGHTNINs for open or closed tanks, top or bottom entering, 








5 ways to get the right 
fluid mixing for your process 





3. FOR VERY LARGE TANKS [up to 6 million 
gallons), you can get high volumetric flow at low 
cost with a LIGHTNIN Side Entering Mixer. It fits 
new or old tanks; comes with choice of stuffing 
box or rotary mechanical seal that’s quickly re- 
placeable if it ever wears out. Gear-drive and 
V-belt drive models; sizes 1 to 25 HP. Described 
in Catalog B-104. 





4, GET RAPID DOUBLE-MIXING ACTION, 
or gentle thorough stirring, in any open vessel, 
with a LIGHTNIN Portable Mixer. Direct-drive 
models for high-speed mixing of thin liquids; 
gear-drive units for heavier fluids or larger 
batches. You can get LIGHTNIN Portables, elec- 
tric or cir driven, in sizes from Ye to 3 HP. Thirty 


— For full description, request Catalog 
108, 


5. FOR LABORATORY AND PILOT-PLANT 
MIXING, you can get as much as 20 years’ 
service from a LIGHTNIN Laboratory Mixer. You 
can run Model F, shown, at any speed up to 
1600 RPM. Four other models to choose from, 
including one with UL-approved explosion-proof 
motor for mixing solvents and other volatiles. 
For description of all five, send for Bulletin B-112. 


in sizes from 1 to 500 HP. For full description, request Catalog B-102. 





How to take advantage of 


what’s new in mixing 


There are many ways you can use 
modern fluid mixing to help prod- 
uct quality; increase yield; get better 
uniformity; speed production. 

It takes a specialist to give you 
full advantage of today’s highly de- 
veloped mixing skills. Your Licut- 
NIN Mixer representative can give 
you this kind of help, because he’s 
backed by 35 years of specialization 
in fluid mixing. 

For quick, competent assistance 
on any fluid mixing problem, call 
him today—or write us direct. 


MIXCO fluid mixing specialists 


MIXING EQUIPMENT CO., Inc. 
128-C Mt. Read Bivd., Rochester 11, N.Y. 


In Canada: Greey Mixing Equipment, Ltd. 
100 Miranda Ave., Toronto 10, Ont. 
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HEATERS of new design serve Sun’s two Houdriformers at Mareus Hook. 


tube length and tube surface 
requirements by one-third. 

Tube life, too, benefits from 
double-firing. Less total tube 
length means greater mass 
velocity of the fluid inside for 
a given pressure drop. The im- 
proved film coefficient that re- 
sults allows the same _ heat 
transfer at lower tube-wall tem- 
peratures. 

Also, length of tube travel is 
critical in high-pressure proc- 
esses where design engineers 
must be stingy with pressure 
drop. 
> Marcus Hook Setup—A typi- 
cal heater at Marcus Hook is 
designed to heat 18,000 bbl./day 
of Houdriformer charge and 
resembles basically a huge cube 
373-ft. high, with a center slice 
—the convection section—ris- 
ing to 524 ft. Combustion gases 
leave through two stacks. 

Charge is heated entirely in 
the radiant section, the convec- 
tion section being used to gen- 
erate 450-psig. steam. 

The radiant section consists 
of two rows of four parallel 
tube banks branching from two 
main headers, with a total of 
112 tubes. 

Heat (176.7 million Btu./hr.) 
is supplied via 80 National Air- 
oil oil-and-gas burners. Charge 
enters the two headers at about 
800 F., flows through the eight 
tube banks and leaves. the 
heater at about 950 F. 
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> Design Advantages—The ver- 
tical tube banks, rising to a 
height of about 35 ft. inside the 
heater, are suspended from the 
top and merely guided at the 
bottom. For this reason, they 
remain straight at high tem- 
peratures. Series-parallel coil 
arrangements are easy to make. 

Burners may be fired with 
either oil or gas, and using pre- 
heated air makes no difference 
in the over-all efficiency of the 
heater. 

Sun’s next move will be to use 
these versatile double-fired heat- 
ers in other processing units, 
such as visbreakers and pretreat- 
ers. Other petroleum refiners and 
chemical processors will likely 
swing over to  double-firing 
after evaluating the new de- 
sign. 


U. K. Develops New Route 
To Make Mg Refractories 


Britain is developing a new 
process for making better mag- 
nesia refractories for use in 
steelworks and iron foundries. 

Process involves lower tem- 
peratures than those normally 
used in manufacturing dense 
magnesium oxide refractory ma- 
terials and depends on the ap- 
plication of special additives to 
the raw materials before firing. 
Since additives are converted 
into volatile gases when heated, 


they are automatically elimi- 
nated during the firing process 
and leave pure magnesium oxide 
refractory as the finished prod- 
uct. 

Temperatures for firing the 
refractory are on the order of 
2,350 F. in this process, as com- 
pared with 3,000 F. required in 
conventional magnesia refrac- 
tory manufacture. 


Firms to Make Tall Oil 
Chemicals, Styrene Foam 


In two steps designed to bol- 
ster their positions in materials 
and markets, Monsanto Chemi- 
cal Co. joined Emery Industries 
to make tall oil chemicals and 
teamed with St. Regis Paper Co. 
to develop production and mar- 
ket possibilities for foamed- 


styrene-and-paper “sandwich” 
material. 
Under the agreement with 


Emery, a jointly owned plant 
will be built at Monsanto’s 
Nitro, W. Va., location for frac- 
tionating crude tall oil into un- 
saturated fatty acids and tall oil 
rosin. Plant is scheduled to be 
on stream in spring of 1958; 
cost: $4 million. St. Regis Paper 
Co. will supply crude tall oil 
from sulfate pulp mills under 
a long-term agreement. Plans 
call for barging tall oil to the 
Nitro plant from St. Regis mills 
in Florida. 

New foamed - styrene - and - 
paper “sandwich,” known as 
Fome-core Board, is a core of 
stiff foamed styrene sandwiched 
between two sheets of specifica- 
tion kraft paper. Board is pro- 
duced in continuous operation, 
retains high compression 
strength under severe humidity 
conditions and has good insula- 
tion qualities. St. Regis will be- 
gin limited commercial produc- 
tion of a new container made 
from this board. 


New Process Makes 
Organic Microfibers 


Now available for licensing 
from American Viscose Corp. is 
a patented process to make 
superfine organic fibers. 

In the new process, polymers 
such as vinyl, acrylic, nylon and 
polyester resins, as well as amor- 
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.-. when and where 
they need it 


At, No plant can afford a fire! A 
Horton® elevated tank connected to 
an automatic sprinkler system provides 
maximum plant protection for Amer- 
ican Synthetic Rubber Corporation, 
Louisville, Kentucky. Water is ready 
to flow by unfailing gravity pressure 
day or night to quench fires before they 
cause widespread damage. 


A Horton elevated tank provides a 
dependable water supply for fire pro- 
tection, unaffected by fluctuating pres- 
sures often prevalent in municipal 
systems. And, because of reduced in- 
surance premiums, the elevated tank 
investment can often be amortized in 
a few years. 


Write our nearest office for further 
information on Horton elevated tanks 
and other storage tanks required by 
the chemical industry. 




















Chicago Bridge & Iron Company 


Atlanta © Birmingham ¢ Boston © Chicago © Cleveland © Detroit © Houston 
New Orleans * New York © Philadelphia © Pittsburgh © Salt Lake City 
San Francisco © Seattle © South Pasadena © Tulsa 
Plants in BIRMINGHAM, CHICAGO, SALT LAKE CITY and GREENVILLE, PA. 
= REPRESENTATIVES AND -LICENSEES: 

Above: 100,000-gallon Horton ellipsoidal-bottom Australia, England, France, Germany, Italy, Japan, Netherlands, Scotland 
elevated tank 125-ft. to bottom, built for sprinkler SUBSIDIARIES: 
service at American Synthetic Rubber Corpora- Horton Steel Works Limited, Toronto; Chicago Bridge & tron Company Ltd., Caracas; 
tion, Louisville, Kentucky. Chicago Bridge Limited, London; Sociedade Chibridge de Construcoes Ltda., Rio de Janeiro. 
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phous materials, are dissolved 
in volatile solvents and sprayed 
into an air stream to form fibers 
having a permanent electric 
charge, irregular length and 
diameters from 0.5 to 10 mi- 
crons. 


Microfiber webs are highly 
absorbent, and the static charge 
makes them highly efficient fil- 
ters for oils, dust and smoke. 

Process has been in pilot op- 
eration for a year at Avisco’s 
Marcus Hook, Pa., plant. 








New CCl, Plant Boasts Unique Features 


Chlorination unit has 


flexible operation; 


low-temperature fractionation prepares feed. 


Modern design and _ latest 
process developments mark 
Frontier Chemical Co’s. new 
chlorohydrocarbons plant at 
Wichita, Kan. 

Designed by C. F. Braun and 
incorporating unconventional 
reaction and feed-purification 
steps, the  20-million-lb./yr. 
plant is now on stream to meet 
booming demands for methylene 
chloride, chloroform and espe- 
cially carbon tetrachloride. 
> Aims at Fumigant Sales— 
Idea for the chlorination plant 
gelled when Frontier began 
searching out markets for its 
increasing chlorine production 
at Wichita (now approaching 
200 tons/day). 


160 


Market research turned up 
the fact that wheat required a 
sizable chunk of the 20 million 
lb./yr. of carbon tetrachloride 
used in compounding grain 
fumigants—and Kansas is the 
largest wheat-producing state. 

With a ready-made market 
and raw-material supplies near 
at hand—including methane 
from nearby Kansas natural gas 
wells, Frontier began deliveries 
from its new plant in December. 
>» New Process Twists—Al- 
though Frontier now aims for 
carbon tetrachloride sales, Presi- 
dent Curtis Cannon asserts that 
the chlorination unit is flexible 
enough to produce nearly 100% 
yields of methylene chloride or 


chloroform. At present, the com- 
pany has no plans for methy! 
chloride. 

Frontier’s engineers won’t talk 
details about the reaction step. 
But they do say reactor equip- 
ment is different from any used 
before for this purpose, and that 
reaction takes place at mod- 
erately elevated temperatures. 

Feed-preparation step em- 
ploys fractionation at super-low 
temperatures, rather than the 
more common oil absorption 
method. Fractionation step re- 
moves C., C, and higher hydro- 
carbons which may produce solid 
substances on reaction with 
chlorine. Low-temperature front 
end of the Wichita plant was de- 
signed by L’Air Liquide. 

Product stream from the re- 
actor contains two to four dif- 
ferent chloromethanes. These are 
separated into product and re- 
cycle streams by intensive frac- 
tionation (one tower is 118 ft. 
high), since customers’ specs 
call for 99.9% purity of all 
products. 

Recycle streams are sent 
through reactor again to sup- 
press by mass action the forma- 
tion of unwanted products. 


Titanium Powder Gets 
New Production Boost 


United International Research, 
Inc., Long Island City, N. Y., is 
planning to up capacity of 
its electrolytic-process titanium 
powder plant to meet increased 
demand for this product. 

This increase is the first one 
since UIR completed its com- 
mercial-size plant in the spring 
of 1955. Original commercial 
unit (consisting of three cells) 
was built at a cost of about 
$250,000 and produced 15,000 
lb./mo. of stable powder. 

Process (Chem. Eng., Aug. 
1954, p. 104) starts by electro- 
lyzing titanium dioxide and con- 
tinuously leaching to minimize 
hydrogen contamination. Powder 
stability is thought to be at- 
tained by formation of a layer 
of oxide or nitride on the par- 
ticles. 

Titanium powder is in de- 
mand for such powder-metal- 
lurgy products as gears, bear- 
ings, grinding wheels, chemical 
reagents and paint pigments. 
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For all flow measuring swalilieua... | 


F & P HAS THE ANSWER 


Corrosive fluids or gases, corrosive atmospheres, 
high temperatures and high pressures are com- 
mon flow measuring problems in the chemical 
industry ...and they’re being solved every 
day with Fischer & Porter flowmeters. 

Two of the most popular types of F&P flow- 
meters are the 1700 Series Flowrator meter and 
the all-metal Fig. 52 armored Flowrator meter. 
These versatile meters give you a predictable 
calibration performance in all ranges doing 
away with the necessity of individual calibra- 
tion. You can get maximum corrosion resistance 
because both meters are available in many 
different materials. 

Here are just a few of the features of the 1700 
Series flowmeters that make them especially 
adaptable to the chemical industry: 


Stainless steel enclosure standard Eliminates 
costly maintenance because corrosive atmospheres 
are no problem. 


Three designs in one basic instrument Side plate 
construction gives extra rigidity and prevents 
operating stresses and strains from being trans- 
mitted to the tube . . . standard enclosure gives 
extra protection against accidental tube breakage 
. .. pressure enclosure gives maximum protection. 


End fittings rotate 360° Simplifies piping. 


Built-in panel mounting fittings Longer bolts are 
all that is needed for front or rear panel mounting. 


Controlled outside tube diameter Permits the use 
of molded teflon liner and pre-cut packing rings 
interchangeable within meter size. 


The Fig. 52 armored Flowrator meter is another 
favorite of industry. Here’s why: 

Cold-formed metering tubes Unique cold forming 
of precision-bore metal metering tubes eliminates 
price differential between glass tube flowmeters 
and all-metal flowmeters . . . assures complete 
interchangeability of metering tubes. 

150 Ib. and 300 Ib. flanges standard Eliminates 
any problem in the matching of flanges. 

Only one moving part Minimizes maintenance and 
pressure drop. 

This is only part of the story on what F&P 
flowmeters can do for-your process. To get all 
the details on 1700 Series and Fig. 52 Flow- 
rator meters, write to Fischer & Porter Co., 
187 County Line Road, Hatboro, Penna. 


Catalogs on other F&P flowmeters 


10-A-10—Introduction to F&P Flowrator 
meters 

10-A-43—High capacity Flowrator meters. 

10-A-93—Selection Guide for Flowrator meters 
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POLYSTYRENE-packed tower is 
Dow’s bid for bio-oxidation jobs. 





FLOATING aerator turns over la- 
goon contents 1-2 times daily. 
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SMALLER EQUIPMENT, FASTER PROCESSES .. . 


What’s New in Bio-Oxidation 


“Trickling filters for indus- 
try are on their way out.” 


So says a noted authority on 
bio-oxidation techniques for dis- 
posal of organic wastes. 

Conventional filters — those 
big, circular beds of crushed 
stone fed from rotating sprinkler 
arms—are yielding to modified 
versions with different packing 
media, to aerated lagoons, to 
constantly improving methods 
and equipment for activated 
sludge treatment. 

For example, the pulp and 
paper industry is now almost ex- 
clusively on activated sludge, 
and oil refineries are in the 
process of swinging over. In 
the past five years activated 
sludge treatment of industrial 
wastes has gained many new de- 
votees. 

Although slowly losing favor 
in practice, the conventional 
trickler retains great usefulness 
in principle. Simple modifica- 
tions and adaptations may prove 
expedient, such as Sun Oil’s use 
at its Toledo refinery of ordinary 
cooling towers as units for bio- 
oxidation of process wastes 
(Chem. Eng., July 1956, pp. 128- 
130. And Fluor Products Co. 
has considered offering a trick- 
ling filter designed somewhat 
like a cooling tower. 





> New Shapes, New Media— 
Raw waste 
Clarifier Aerator 
section section 
: / 
' 7 
/ 
' / 
1 4 
ly rs 
yale [ae 1 Effluent 
& 7 ? 


* Sludge 
blowoff 


INSIDE-OUT sludge aerator-clari- 
fier copes with high-BOD wastes. 





Work now under way hits di- 
rectly at conventional tricklers’ 
most glaring drawbacks—high 
construction costs, large land 
needs, limited effectiveness of 
BOD removal unless multiple 
units used, and gradual over- 


all deterioration as_ partial 
clogging causes channeling and 
efficiency decline. 

Dow Chemical, searching for 
volume outlets for polystyrene, 
has been working on a so-called 
“oxidation tower’—a trickling 
filter built as a tower and using 
a corrugated plastic medium, 
Dowpac, in place of familiar 
crushed stone. 

Dow is rumored to have ten 
or more pilot oxidation towers 
around the country (its Midland 
unit is 42 ft. high) working on 
effluents from food plants, paper 
mills, oil refineries and chemi- 
cal works. At least one Dowpac 
tower has attained commercial 
status, at Great Northern Oil’s 
Minnesota refinery, installed by 
Fluor. 

Entry of a big chemical com- 
pany like Dow, with its tech- 
nical and promotional skills, 
should produce results in a field 
long dominated by sanitary en- 
gineers.* 





* Dow, reticent about making com- 
mercial claims for Dowpac right now, 
regards its program as strictly devel- 
opmental because it can’t service in- 
quiries until more facts are available. 


Raw waste 






Clarification 






A 10°30 min. 4 











Aeration | "Sludge 
1-3 hr 
Purified 
Recycle effluent 
sludge 


SEGREGATION of aeration and 
adsorption speeds waste along. 
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SHARPLES - 
PARTICLE CLASSIFICATION 
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The SHARPLES SUPER-D-CANTER 










Continuously handies particles in 
. slurries from a few microns in size up 

= to 14” diameter, with solids contents 
\ es Se SSE N ranging from 1% up to thick sludges— 
clays, ores, plastics, chemicals. 


Wy 


AS 






WET 
PROCESSING 


The heavy-duty, continuous concen- 
trator-classifier with high efficiency on 
even the tough jobs. Built-in recycle 
feature. Rugged drive delivers full 50 
HP to the bowl. The DH-3 classifies 
extremely fine particles at high capacity. 















The SHARPLES SUPER The SHARPLES 
CLASSIFIER ) 


PAETIC(E SITE DISTEIBUTIONM AMAL TSS 






Particle size distri- 
bution analysis can 
be made of fine dry 
particles in 15 min- 
utes to 2 hours with 
accuracy within 3%. 
The Sharples Micro- 
merograph is fast 
becoming the stand- 
ard instrument of 
industry. 


A revolutionary inno- 
vation in dry powder 
classification in the par- 
ticle size range of 
approx. 10 to 125 
microns—the Super 
Classifier combines 
sharpness of separation 
with high capacity and 
high product recovery. 






DRY 
POWDERS 
















Take advantage of Sharples’ leadership in particle classification 
—send us your problems for evaluation and recommendation. 
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Fluor’s proposed trickling fil- 
ter medium is redwood packing. 
Redwood media should give 
greater freedom to air and 
water flow than crushed rock, 
would be relatively impervious 
to organic solvents. 
> “Inside-Out” — Activated 
sludge’s competitive advantages 
in industrial waste treatment 
have been honed of late by 
newer equipment and high-rate 
systems of processing. Clever 
example of former is Infilco’s 
Aero-Accelator, a device for ac- 
complishing waste-sludge con- 
tact, aeration and sedimentation 
continuously in the same equip- 
ment. 

Newest variation is the IO 
(“inside-out”) unit. This device 
reverses positions of clarifica- 
tion and aeration units in the 
older AR Aero-Accelator, so 
that aeration chamber is on out- 
side and sedimentation zone on 
inside. This makes sense for 
high-BOD wastes (dividing line 
is about 600 ppm. BOD) when 
the oxidation requirement in- 
creases more rapidly than does 
the clarification requirement. 

The AR Aero-Accelator had 
limited usefulness for strong 
wastes, since the clarification 
zone, being on the periphery, 
had to be oversize to accom- 
modate an adequate aeration 
zone on the inside. 

First 10-type unit will be on 
stream this spring at General 
Petroleum Corp.’s_ Ferndale, 
Wash., refinery. Another is be- 
ing installed for treatment of 
deinking wastes for Kalamazoo 
Paper at Kalamazoo, Mich. 
Other IOs are being considered 
for thiosulfate and furfural dis- 
posal. 

Infilco’s 50-ft. IO Aero-Ac- 
celator at Ferndale supplements 
two 27-ft.-dia. AR units, is 
sized to remove essentially all 
phenolics from waste flow con- 
taining an ultimate 675 ppm. 
BOD. Internal clarifier, rated 
at approximately 0.5 gpm./sq. 
ft., is 35 ft. in diameter. 
> Delayed Oxidation—A high- 
rate activated sludge process 
just breaking into the commer- 
cial spotlight is contact stabili- 
zation. Now in pilot-plant tests 
at Glatselter Paper Co., Spring 
Grove, Pa., contact stabilization 
defers oxidation of BOD ad- 
sorbed on activated sludge until 
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after sedimentation and_ re- 
moval of purified effluent. 

Through-time for waste ma- 
terial is only the 10-15 min. 
spent adsorbing BOD, not the 
1 to 3 hr. required to oxidize or 
stabilize BOD-contaminated 
sludge for subsequent treat- 
ment with more raw waste. And 
tankage is reduced, for in con- 
tact stabilization you need 
aerate a smaller volume of ma- 
terial (effluent removed). 
> Float, Don’t Settle—Sedimen- 
tation in activated sludge proc- 
esses can be a slow affair and 
costly in terms of equipment. 
Flotation of floc particles in 
waste liquor via a 40-60-psi. 
pressure release can give nearly 
complete separation of sludge 
from effluent in 20-40 min. Flo- 
tation yields a more concen- 
trated sludge for return to 
waste liquor and can handle floc 
which otherwise would settle 
poorly. Merck is using flotation 
in its activated sludge plant in 
Danville, Pa. 

One of the simplest of all 
waste disposal techniques re- 
sembles neither a trickling fil- 
ter nor an activated sludge 
route; it’s the aerated lagoon. 
Any lagoon will aerate itself 
naturally in, say, two weeks’ 
time. This may provide a con- 
venient, low-cost means to con- 
tinuously oxidize liquid wastes; 
if you’ve got plenty of land but 
you’re short on capital, just 
bulldoze a shallow hole in the 
ground and you’ve got a na- 
turally aerated lagoon. 

If you can’t spare the space 
required for natural aeration, 
you’ll want to speed up the 
aeration with mechanical agita- 
tion. But this is easier said than 
done economically for a sizable 
body of water. Consulting en- 
gineer Thomas Riddick has 
equipment which may fill the 
bill. Riddick’s device, a floating 
aerator, is at present turning an 
80-million-gal. reservoir (serv- 
ing Ossining, N. Y.) over com- 
pletely one to two times daily. 
Power input: only 8 hp. 

Riddick’s aerator delivers 160 
cfm. 8 ft. below the surface, 
breaking thermal stratification, 
equalizing temperature, oxygen 
content, pH, iron content, etc. 

Hilton Davis Chemical is im- 
pressed enough by the Ossining 
reservoir performance to be 


seriously considering a floating 
aerator for lagoons at its dye 
and pigment plant in Cincin- 
nati. 





Convention Calendar 


American Society of Heating 
and Air-Conditioning Engi- 
neers, 13th International 
Heating & Air-Conditioning 
Exposition, Internatiunal Am- 
phitheatre, Chicago, Feb. 21- 
Mar. 1. 


American Institute of Chemical 
Engineers, national meeting, 
Greenbrier Hotel, White Sul- 
phur Springs, Va., Mar. 3-6. 


National Assn. of Corrosion En- 
gineers, 13th annual confer- 
ence and exhibition, Kiel Audi- 
torium, St. Louis, Mo., Mar. 
11-15. 


1957 Nuclear Congress; consists 
of second nuclear engineering 
and science congress, 5th 
atomic energy in industry con- 
ference. Convention Hall, Phil- 
adelphia, Mar. 11-15. 


Chemical Market Research 
Assn., Sheraton Hotel, Phila- 
delphia, Mar. 12-13. 


Gas Turbine Power Conference, 
Sheraton-Cadillac Hotel, De- 
troit, Mich., Mar. 18-21. 


Society of the Plastics Industry, 
annual national conference 
and Pacific Coast plastics ex- 
position, Hotel Biltmore, Los 
Angeles, Mar. 18-21. 


American Society for Metals; 
10th western metal congress 
and exposition, Pan-Pacific 
Auditorium (titanium confer- 
ence, Ambassador Hotel), Los 
Angeles, Mar. 25-29. 


United States World Trade Fair, 
international exposition, New 
York Coliseum, New York, 
Apr. 14-27. 


American Society for Testing 
Materials, in conjunction with 
American Institute of Chemi- 
cal Engineers, American Nu- 
clear Society and Society for 
Nondestructive Testing, sym- 
posium on testing applications 
in the nuclear field, Morrison 
Hotel, Chicago, Apr. 16-18. 
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wo of the world’s largest urea plants using the Pechiney process 
have been designed and constructed by Foster Wheeler. 
They have a combined capacity of 400 Tons per day of urea prills. 


The design of these plants followed the most advanced technology 
aimed at producing a high-quality product at minimum cost. 


The experience gained in the solution of process and mechanical problems 
inherent in tonnage urea production is available to manufacturers 
planning to produce this valuable synthetic. 


For further information, write to Foster Wheeler Corporation, 
165 Broadway, New York 6, N. Y. 


FosTER @ WHEELER 


NEW YORK ¢ LONDON « PARIS ¢ ST. CATHARINES, ONT. 
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YNACOLOR Corp., Brockport, 
T) N. Y., last year nearly 
tripled its 1955 total sales, which 
had scaled the $4-million mark. 
And it looks as if rate of growth 
in 57 will be just as good. 

The firm is now set up to de- 
velop over 15,000 rolls/day of 
35-mm. color film and about 12,- 
000 rolls/day of color movie film. 
To handle this volume, Dyna- 
color now has five processing 
lines and plans to have two more 
ready for the summer rush. 
Seasonal peaks, such as the one 
last Christmas (when in a single 
week 200,000 rolls were heaped 
up on Dynacolor’s doorstep) have 
made expansion a must. 

Staff expansions, too, point up 
recent growth: In 1955 the firm 
had 20 or so employees; last year 
that figure spiraled to around 
200; this year it may double. 
> Boom or Bust — Eighteen 
months ago the Government’s 
consent decree turned thumbs 
down on what it termed a mo- 
nopoly by Eastman Kodak in the 
processing of color film. At the 
time, many onlookers expected a 
pack of hungry young contenders 
to devour some of the Rochester 
firm’s lion’s share of the market. 

Today, though, Kodak can 
count its sizable competition on 
one hand—with Dynacolor rank- 
ing among the first to succeed. 

Some of the reasons why this 
is so probably won’t be known 
until many would-be processors 
begin talking about the snags 
they’ve run into while trying to 
get operations under way.* 
> Experience Essential — Dyna- 
color points to its experienced 





*Patents certainly weren't holding any- 
one up. Some 200 or so original patents 
on the process expired three or four 
years ago. Only those on equipment 
refinements are still in force. 
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COMPARISON of test film strips 
with standards helps keep tricky, 
complicated color film process in 
line. These: strips come off the 


finishing line every 15 min. 








CLOSE CONTROL IS KEY TO 
Successful Color Processing 


personne] as the main factor be- 
hind its smooth-running venture. 
The reason: Process information 
as it appears in the now-avail- 
able Kodak manual is actually 
only the beginning. 

Despite its telephone-directory 
size, the manual tells you only 
how to get going. But it doesn’t, 
and probably can’t, tell you how 
to pinpoint the trouble when 
something goes wrong. Ability 
to do this, of course, is vital to 
any chemical process. But Dyna- 
color people say it’s especially 
important in color film process- 
ing; when something acts up the 
“symptoms are dangerously mis- 
leading.” 

And knowing how to handle 
this type of film is Dynacolor’s 
biggest asset. For seven years 
before the decree, its staff had 
been processing films, of its own 
making, which were technically 
similar to Kodachrome. 

Besides a nucleus of trained 
people, Dynacolor also had suffi- 
cient starting equipment—which 
needed only minor adjustments 
to handle the Eastman film. The 
other alternative — getting the 
machinery from Kodak — would 
have been an economic hurdle. 
It’s expensive to buy, and instal- 
lation is both tricky and costly 
(total bill is over $130,000 per 
line). 
> Critical Elements—Success or 
failure of the process hinges on 
close control of four critical ele- 
ments: chemical compositions, 
timing, agitation, and tempera- 
ture. 

Dynacolor uses some 20 inor- 
ganic chemicals and seven or- 
ganics to make up the various 
developers in mixing tanks. 
After careful analysis, the mix- 
tures are pumped to one of the 


four processing rooms. Fresh 
mixes replenish the process solu- 
tions periodically. 

Two types of washes hold off 
contamination from incoming 
film. In one, water is forced 
under pressure through a spe- 
cial spray nozzle to clean the 
emulsion side of the film. The 
other is a bath which employs 
air agitation and has a continu- 
ous turnover of fresh water. 

Film, spliced to form an end- 
less strip and threaded over 
scores of spools, is mechanically 
transported through the tanks of 
the processing machine at a con- 
stant speed of 30 ft./min. for 
35-mm. and 57 ft./min. for 
16-mm. 

Agitation and decontamina- 
tion of process solutions are 
taken care of in one step. Solu- 
tions are circulated by positive 
displacement pumps through fil- 
ters and returned to the tanks 
through “turbulators” (perfo- 
rated pipes) at the bottom of the 
tanks. Amount of agitation is 
determined by the volume of 
liquid, the size of the perfora- 
tions and the pressure at which 
the liquid passes through the 
holes. Piping is arranged so that 
no stagnant pockets exist during 
circulation. 
> Temperature Control — Most 
interesting aspect of Dynacolor’s 
operation is the tight hold on 
process temperature. 

Processing is done at 80 F. 
but must be controlled within 
+0.50 F. for most solutions and 
a narrow +0.25 F. for develop- 
ers. This delicate job is handled 
by a set of solenoid temperature 
regulators built by Dynacolor en- 
gineers. These highly sensitive 
units operate in grid circuits 
of vacuum tubes. They work 
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Krhe unit shown here in Standard’s yard 
STANDARD HERSEY was designed for Canapro, Ltd. for fish 

Pchlide meal drying in Newfoundland. A spe- 
DRYERS cially designed, self-aligning, joint flange 
was developed which permitted the dryer 
to be installed in an “‘inaccessible”’ loca- 
tion. Alignment was perfect! 











An extra tough problem solved” with 





TANDAR D STEEL’S usual skill! 








It’s more than Standard Steel’s routine of good design, quality 
, materials and skilled workmanship that sells Standard-Hersey 
Get the Complete Stor. dryers—often it’s the unusual engineering ability to solve a 

oo difficult problem. Time and time again new and old customers 
alike come to Standard Steel. 

For more than 50 years, Standard Steel has developed 
dryers for many segments of American industry... . handling 
difficult drying jobs with trouble-free, efficient and 
economical service. 

No matter the drying job....nor how difficult the processing 
problem may be, LOOK TO STANDARD! 

Remember ! Standard’s pilot dryers play an important part iv 
solving your drying problems before blueprint stage. 


STANDARD STEEL CORPORATIO 


mae Se f 


Write your name on the mar- 

gin of this advertisement, 
tear out and mail with your 
letterhead—in a few days 
you'll receive the complete 
Standard-Hersey dryer 
bulletin. No obligation! 














ee CULL » 


Boe —— | ae A 
- DRYERS 


1S PARK ROW - NEW YORK & PILOT TESTING 
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through motorized valves to op- 
erate the refrigerating and heat- 
ing units. 

> Corrosion Sidestep — Vulner- 
able materials of construction 
are avoided because of the high 
corrosiveness of the solutions. 
Most equipment is made of Type 
316 stainless steel. Bleach tanks, 
though, and piping are of bronze. 
The spools which thread the film 
are nylon, and certain other small 
components are composed of hard 
rubber. 

Little maintenance work is in- 
volved with these materials; 
tanks are cleaned once a week, 
racks, once daily. 
> Safety—Dermatitis is the only 
real problem here. And, unfor- 
tunately, constant exposure usu- 
ally aggravates the situation; it 
seldom causes immunization. 
Most people are highly allergic 
to such developer constituents as 
ethylene diamine and isopropyla- 
mine. Careful cleansing, hand 
creams and rubber gloves are a 
must, 

Toxic air is avoided by good 
ventilation, and there is no explo- 
sion hazard. 
> Black-and-White Film—For a 
good grasp of what goes on in 
color processing, let’s look at the 
makeup and development of ordi- 
nary black-and-white film. 

Most films are coated with a 
thin emulsion of light-sensitive 
silver bromide in a gelatine con- 
taining organic sulfur com- 
pounds. When light falls on the 
film during exposure, bromide 
atoms become ionized, forming 
aggregates of silver sulfide mole- 
cules and silver atoms. These 
aggregates comprise a “latent 
image.” 

The image is developed in an 
alkaline solution of a weak re- 
ducing agent, such as hydroqui- 
none. The solution continues the 
ionizing action and, finally, re- 
sults in a negative image in- 
scribed in pure silver. 
> Color Film—For efficient con- 
tinuous processing, individual 
color films are first spliced to- 
gether. Then a_ prehardener 
(formalin and sodium com- 
pounds) makes the film tough 
enough to withstand processing. 

Next step follows the routine 
described above for black-and- 
white film. Only difference is in 
the method of recording; blue, 
green and red objects register on 
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VI. Blue~ sensitive emulsion 


SSSSSSSY Yellow filter layer 
Y tienie 
Green-sensitive emulsion 


MW Ss Red-sensitive emulsion 


Tronsporent base 























SSSSSASSS Antihalation backing 





Steps in Color 
Film Processing 


Preharden, wash. 

Remove antihalation backing by 
buffing, wash. 

Develop silver negative images 
in all three layers, wash. 

Expose to red light through base. 

Develop positive cyan (blue- 
green) color in red-sensitive 
layer, wash. 

Expose to blue light through 
emulsion side. 
Develop positive yellow color in 
blue-sensitive layer, wash. 
Expose to white light through 
base. 

Develop positive magenta color 
in green-sensitive layer, wash. 

Bleach silver images in all three 
layers, bleach yellow filter 
layer. 

Remove bleached silver images 
and yellow filter layer, wash, 
dry. 


three separate emulsions* in- 
stead of one (see cut above). 

Selection of these colors is 
traced to the fact that controlled 
amounts of light of red, green 
and blue will yield any shade in 
the spectrum; in equal amounts 
they yield white. 

After black-and-white develop- 
ment, the next step removes all 
metallic silver. But it doesn’t 
touch the silver bromide (i.e., 
the color sensitivity) remaining 
in those sections of the layers 
where no latent image was 
formed. 

Red light is then selectively 
passed through the film to act on 
all unexposed portions of the 
red layer. Next to act is a 
cyan (blue-green) color devel- 
oper composed of developing 
agent and cyan dye coupler.t 





* Since all layers are potentially sen- 
sitive to blue light, a yellow filter is 
placed beneath the blue layer to pre- 
vent blue rays from going farther. 

+ Developers contain such chemical 
constituents as sodium and potassium 
compounds, hexylene and ethylene gly- 
col, Elon and hydroquinone. 


The agent reduces the re-exposed 
silver halide to silver and de- 
posits a positive black-and-white 
image. The agent becomes oxi- 
dized and reacts with the dye 
coupler, depositing an insoluble 
dye where the developing action 
occurred. 

> Subtractive Colors — When 
projected on a screen, cyan—the 
complement of red— subtracts 
red from the white light source 
to produce the red in the original 
scene. Thus the process is a sub- 
tractive color-reversal method. 

Similarly, the blue layer is re- 
exposed to blue light and devel- 
oped in a yellow color developer; 
the green layer is re-exposed to 
white light and developed in a 
magenta developer. 

Throughout the process, wash- 
ings alternate with dye applica- 
tions to prevent contamination. 

A ferricyanide bleach step 
then converts all silver images to 
silver halide for easy removal in 
the fixing bath. The yellow filter 
is also prepared for removal. 

After the fixing bath, the film 
is again washed, dried and lac- 
quered. 

Like other film processors, Dy- 
nacolor sells the silver it sal- 
vages in the fixing bath and re- 
covers most processing chemicals 
and bleach. Most difficult recov- 
ery challenge is in trying to sal- 
vage the yellow developer. So far 
the most promising method pi- 
loted involves ion exchange. 


Chemical Firms Go 
Down on the Farm 


Almost simultaneously, Amer- 
ican Cyanamid Co. and Union 
Carbide and Carbon Corp. re- 
cently announced plans to con- 
centrate pesticide and _ other 
agricultural-chemical develop- 
ment on their own farms. 

Cyanamid will build an agri- 
cultural center and experimental 
farm near Princeton, N. J. Prod- 
ucts to be tested and developed: 
feed supplements, veterinary 
products, packaged insecticides. 

Carbide’s 142-acre farm, near 
Raleigh, N. C., will be used for 
developing synthetic pesticides. 
Carbide figures this procedure 
will cut two years from the pres- 
ent seven-year commercial chem- 
ical development time. 
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From TEST RUNS in your Plant... 

under Your OWN Operating Conditions... 
To Satisfactory Operation on the 
Production Line... 


16” Centrifugal Test Machine 


When Solids-liquid proc- 
essing is your problem, 
we can install our 16” 
Reineveld for testing in 
your plant (with solid or 
perforated bowl). After a day or so of instructions, your 
own personnel takes over to put this pilot plant Centrif- 
ugal through its paces. Complete solids-dewatering and 
washing can be accomplished by this 16” Centrifugal. 





79” Reineveld Centrifuge 


When you have com- 
pleted the tests and have 
established the operating 
cycle of the Centrifugal 
process, our sales engi- 
neer will then prove to 
you the economical values to be gained by the installa- 
tion of a scaled-up production model such as the 79” 
Reineveld Centrifugal illustrated here. 


Write us for further information and request brochure RC-356, 
or better yet, call for a visit of our Sales Engineer. 


Moy & Fillltroon 


INC. 


55 FORT PITT BLVD. «© PITTSBURGH 22, PA. 
PHONE COurt 11-0750 
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When classifying or 
thickening is desired, the 
Heyl & Patterson Cyclone is 
the most economical tool for 
a plant where continuous 
flow is preferable. 


H & P CYCLongs are standard in 
stainless steel or with rubber-lined 
aluminum or carbon steel bodies. 
They are capable of handling as 
little as 8 GPM, with no upper 
limits. 

Circuits employing staged Cy- 
clones are often used. 


Heyl & Patterson's 
Cyclone Brochure C-954. 
available upon request. 
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Turbine Recovers Last Btu. 


Shifts in energy demands gave Allied a surplus 


of 6-psig. steam at its Hopewell plant. Here’s how Allied 


put this steam to work on a paying basis. 


That giant turbogenerator pic- 
tured above is the latest and per- 
haps most prized addition to the 
powerhouse of Allied Chemical 
& Dye Nitrogen Div.’s Hopewell, 
Va., installation. 

Swung on stream late in 1955, 
it produces up to 5,000 kw. of 
once-bought, sorely needed elec- 
tricity from 150,000 lb./hr. of 
once-wasted low-pressure (21 
psia., zero superheat) steam, ex- 
hausting at 3 in. Hg abs. West- 
inghouse Electric Corp., teamed 
with Nitrogen engineers, de- 
signed and built the unit. 

While harnessing low-pressure 


0 


steam for electricity isn’t in it- 
self unusual practice, the sheer 
magnitude of this particular job 
proved a challenge without prece- 
dent. For the unit must handle 
an inlet steam feed of about 
3,000,000 cu. ft./hr.—the largest 
volumetric turbine feed now in 
industrial operation. 
> Shifting Energy Balance — 
What prompted Nitrogen to 
tackle this pioneering assign- 
ment? 

eProcess steam needs at 
Hopewell decreased. Largely be- 
cause of sharpened efficiency in 
the use of process heat, huge 


quantities of low-pressure steam 
from turbine exhausts, once bled 
usefully for processing, went to 
waste. 

¢ Electrical power needs in- 
creased. Largely because of the 
demands of added process facili- 
ties, the plant’s powerhouse, 
while dumping steam, had to 
turn to a neighboring utility for 
extra electricity. 
> Showing the Way? — Nitro- 
gen’s response to these condi- 
tions may set a pattern for other 
plants similarly afflicted. The big 
turbogenerator now produces all 
the extra electricity needed. 

Says Westinghouse’s R. H. 
Stevens, “The hefty feed vol- 
umes required, more often than 
not, have inhibited engineers 
from associating low-pressure 
steam with substantial power 
production. But that turbine 
down at Hopewell should do a lot 
to change their way of think- 
mg. 
> Nearly Free Electricity—Eco- 
nomics of the turbine seem to 
back Stevens’ view. Bought and 
installed for about $400,000, the 
turbogenerator unit, a Nitrogen 
spokesman reports, was expected 
to pay for itself in less than two 
years. 

Nitrogen figures that cost of 
the unit’s electricity stems essen- 
tially only from the initial in- 
vestment. Existing powerhouse 
crews took over operation of the 
new turbogenerator routinely 
with their other duties. Raw ma- 
terial feed — the low-pressure 
steam—comes, of course, entirely 
free. And maintenance, as with 
most turbogenerators, is minor. 
> Find the Space—Natural and 
economic solution that it was, the 
turbine nevertheless posed some 
tricky engineering problems. 
Chief among them’ stemmed 
from its space requirements. 

Turbine’s inlet pipe measures 
30 in. dia., the exhaust line to 
the condenser measures 6 ft. dia. 
(see photo). The turbine itself 
requires about 175 sq. ft. of floor 
space and stands 11 ft. high, 
while the entire assembly re- 
quires about 300 sq. ft. The two- 
pass condenser, providing 10,000 
sq. ft. of cooling surface, is 274 
ft. by 83 ft. by 25 ft. high. 

Economically unable to jus- 
tify a separate structure for the 
big unit, Westinghouse squeezed 
it into the already well-packed 
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Basic raw materials for VINYLS 
that wipe clean as new in seconds! 


One of the most popular features of the new cars is their easy-to-clean vinyl upholstery. 
More and more, manufacturers of the plasticizers used in hundreds of new vinyl 
products are depending upon Enjay Isooctyl and Decyl Alcohols to assure superior 
results in formulation. 


If you need technical help in the application or use of any Enjay petrochemical, you 
can get experienced guidance from Enjay. The modern, well-equipped Enjay Laboratories 
have recently been expanded and are at your service. Call or write for more information. 


Enjay offers a widely diversified line of petrochemicals for industry: 


ALCOHOLS & SOLVENTS: Lower Alcohols, Oxo Alcohols, Ketones and Solvents; OIL & FUEL Pioneer in 
IMPROVERS: Detergent-Inhibitors, V-I Improvers, Oxidation Inhibitors; CHEMICAL RAW MATERIALS: ] . ] 
Olefins, Diolefins, Aromatics; ENJAY BUTYL RUBBER & VISTANEX. Petrochemicals 


ENJAY COMPANY, INC., 15 W. 5ist STREET, NEW YORK 19, N. Y. Akron, Boston, Chicago, Los Angeles, New Orleans, Tulsa 
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powerhouse. One of the existing 
high - pressure, noncondensing 
4,000-kw. turbogenerators had 
to be removed and the new unit 
fitted to the old foundation. So, 
it took over the power job of the 
high-pressure unit as well. 

Even so, the condenser had to 
go outdoors, some 50 ft. away. 
This meant carrying the man- 
size exhaust line that distance. 
To allow the long pipe to take the 
surging forces set up by exhaust 
steam expanding into the vac- 
uum, Westinghouse fitted it with 
three hinge-type expansion joints 
which offer pipe sections suffi- 
cient flexibility to roll with the 
blows. 
> Varying Feed—Large size of 
the inlet turned Westinghouse 
engineers away from conven- 
tional inlet valves. 

Naming, instead, the largest 
grid valve possible, they secured 
close inlet control and reduced 
maintenance problems. For the 
grid valve—a disk fitted with 


various-size openings that fix 
the inlet size much like an ad- 
justable pencil sharpener—elimi- 
nates the traditional we: of 
valve seats and provides a fine 
variation in inlet openings. 

And good inlet valve control in 
this installation is a real asset. 
With the quantity of low-pres- 
sure steam being tapped for 
processing purposes. varying 
from day to day, feed to the tur- 
bine varies correspondingly. 
Thus, in order to maintain a 
constant inlet pressure, the valve 
opening must be continually ad- 
justed. 

A governor system does the 
job automatically and success- 
fully, holding the inlet pressure 
firmly between 21.25 psia. and 
21.75 psia. Unlike most turbo- 
generators, then, electrical out- 
put of this unit is determined by 
the inlet, rather than the ex- 
haust, pressure. 
> Corrosion and Erosion—A key 
problem faced in producing elec- 





Massive steel top of Shipping- 
port, Pa., nuclear reactor con- 
tainer, above, is being lifted to 
admit reactor pressure vessel. 





Top of Nuclear Reactor Container Weighs 150 Tons 














Top is 50 ft. in diameter; entire 
container is 147 ft. long. Pres- 
surized-water reactor will go 
critical this year. 
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tricity from low-pressure steam 
is the threat of corrosion and 
erosion that springs from the 
high moisture content of the 
feed. And as the steam expands 
across the turbine this threat is 
heightened. 

Most vulnerable to attack are 
the turbine blades. To protect 
them, especially at the low- 
pressure end of the unit, West- 
inghouse incorporated  cobalt- 
based alloy (Stellite) shields 
and mounted moisture-removal 
troughs on the blades. 


News Briefs 


Ammonia: Asahi Chemical In- 
dustry Co. has plans for a 
50-ton/day ammonia plant at 
Noboeka, Miyazaki-ken on 
Kyushu Island. Plant will use 
Texaco oil-gasification proc- 
ess. 


Synthetic gum: Du Pont will 
build a new plant at its Car- 
ney’s Point, N. J., works to 
manufacture refined as well 
as technical grades of sodium 
carboxymethyl! cellulose. Ex- 
isting unit, producing tech- 
nical grades of sodium CMC 
since 1947, will be dismantled 
when new plant is completed 
early next year. 


Polystyrene: Japan this spring 
has two plants producing 
polystyrene: Monsanto-Kasei 
plant near Nagoya, and 
Asahi-Dow unit near Yoko- 
hama. Dow Chemical Co. 
early this year shipped 1,500 
long tons of styrene from 
Freeport, Tex., to Yokohama 
for conversion to the polymer. 


Isopropanol: Shell Chemical 
Corp. announced plans to up 
production of isopropyl al- 
cohol by 120 million 1]b./yr. 
Shell will expand in two 
steps: by 70 million lb./yr. in 


1957, 50 million lb./yr. in 
1958. 
Tin, tungsten: Wah Chang 


Corp., which recently bought 
the Texas City tin smelter 
(only one in the U. §S.), will 
sink sizable capital in equip- 
ment to make tungsten and 
tin alloys there. 
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For dependable “on-stream” performance... 
retube your exchangers with 


Wide selection of copper-base alloys for every type of application— 
including bi-metal combinations. 


Complete warehouse stocks maintained at Houston, Texas; Tulsa, Okla.; 
Los Angeles, Cal.; Chicago, IIl.; and Bayway, N. J. 


Expert assistance in solving your tube corrosion problems. 


Specify Phelps Dodge ... One of the largest suppliers of tubes 


to manufacturers of heat exchangers! 


PHELPS DODGE = PRODUCTS 


CORPORATION 


SALES OFFICES: Atlanta, Birmingham, Ala., Boston, Buffalo, Charlotte, Chicago, Cincinnati, Cleveland, Dallas, 
Detroit, Fort Wayne, Greensboro, N. C., Houston, Jacksonville, Kansas City, Mo., Los Angeles, Memphis, Milwaukee, 
Minneapolis, New Orleans, New York, Philadelphia, Pittsburgh, Portland, Ore., Richmond, Rochester, N. Y., San 
Francisco, St. Louis, Seattle, Washington, D. C. 
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At 220 F., This .. . 


SILICONE insulation still functions after 60,000 hr. at 464 F. 


\ 
AN 


Motor Varnish Will Last 5,000 Years 


It retains insulation resistance, bond strength, 
water repellency, as severe tests near completion. 


Test motor which was started 
up in Oct. 1948 to determine 
maximum life of its silicone in- 
sulation has finally broken 
down—for physical reasons not 
related to insulation. After 60,- 
173 hr. at 464 F., the equivalent 
of 360 yr. at standard Class H 
hottest-spot (356 F.) tempera- 
ture, or 5,787 yr. at conven- 
tional Class A (220 F.) limits, 
the silicone varnish still has 
good bond strength, insulation 
resistance and water repellency. 

The test program, which orig- 
inally involved eight motors, 
has yet to achieve its “maxi- 
mum life” objective. Causes for 
breakdown of seven motors to 
date have been irrelevant and 
one motor is still in operation. 
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What the tests have achieved 
thus far includes: 

¢ Understanding that fail- 
ure mechanism of silicone in- 
sulation is far different than 
that of organic materials. Even 
after the varnish had crazed it 
still maintained a good bond, 
holding the other components in 
place. It never evolved into a 
conductor, because of its silica 
backbone. And it stayed hydro- 
phobic. 

e American Inst. of Electri- 
cal Engineers’ recognition of 
silicone insulation as Class H 
(for “High temperature”). 

e Finding the minimum life, 
ie. the point at which crazing 
appeared on the varnish surface. 

Original eight motors for the 





tests, a joint project of Dow 
Corning and Westinghouse Elec- 
tric, were 10 hp., 1190 rpm., 3 
phase induction units. Six units 
were insulated with silicone 
bonded and impregnated ma- 
terials. For comparison, two 
were Class B insulated. 

All eight motors were gen- 
erator-loaded to produce average 
copper temperatures ranging 
from 392 F. to 590 F. Operating 
time at temperature was divided 
into heats, each a 25th of the 
motor’s estimated maximum life. 
The heats were alternated with 
24-hr. conditioning periods at 
100% relative humidity. An 
abrupt drop in wet insulation 
resistance—the point at which 
crazing appeared on the varnish 
surface—would be taken as 
“minimum life.” Actual insula- 
tion failure, of course, would be 
“maximum life.” 

It was anticipated that the 
test would run about a year or 
so. Both Ciass B units did fail 
and catch fire just about as ex- 
pected, and the silicone insulated 
motors showed an abrupt drop 
in wet insulation resistance at 
the predicted times as well. 

But contrary to expectations, 
the drop was not followed shortly 
by total insulation failure. In- 
stead, the motors kept right on 
going. The 310-deg. motor, for 
example, was expected to fail 
within a week or so. It lasted 
over seven months. So did one 
of the 300-deg. motors, and the 
other held on for a year. When 
they finally did break down, it 
was due to copper oxidation, not 
to insulation failure. 

The motor still in operation 
has already run longer at 464 F. 
than a Class A motor would be 
expected to run at 230 F., and 
it’s still going strong.—Dow 
Corning Corp., Midland, Mich. 

176A 


Curing Agents 


Easier to handle in curing 
epoxy resins. 


Third of a series of dicar- 
boxylic acid anhydrides—which 
are finding increasing use as 
curing agents for epoxy resins 
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Inpustry’s LONG-TIME standard for 
temperatures to 600F is still your best 
insulation buy. For J-M 85°% Magnesia 
provides high insulating value, easy ap- 
plication, long life, initial low cost and 
minimum maintenance. That’s why in- 
sulation engineers consistently specify 
J-M 85°% Magnesia for modern installa- 
tions like Grace Chemical’s new anhy- 
drous ammonia-urea plant. That’s why it 
willpay you to specify J-M 85 % Magnesia 
for your new plant or modernization 
program. 


M Johns-Manville 


MATERIALS “ENGINEERING - APPLICATION 
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J-M 85 % Magnesia is lightweight . . . easy for workmen to install half-sec- 
tions on this 10” steam line. Insulation work at the Grace Chemical plant 
was performed by Young Sales Corporation of St. Louis. Engineering and 
construction was directed by Foster Wheeler Corporation of New York. 


Your Btu’s and dollars go further when you 
specify Johns-Manville 85% Magnesia 


... the choice of insulation engineers 
at Grace Chemical’s new Memphis plant 


To assure you maximum value from 
your insulation dollar, Johns-Manville 
gives you complete drawing-board-to- 
job-site service. You get expert recom- 
mendations by the world’s most experi- 
enced insulation engineers... plus expert 
installation by authorized J-M Insulation 
Contractors. Write today for further 
information on J-M 85% Magnesia and 
Johns-Manville’s unmatched facilities to 
solve your insulation problems. Address 
Johns-Manville Box 14, New York 16, 
N.Y. In Canada, Port Credit, Ontario. 


a 


J-M 85% Magnesia also comes in block form. 
Here you see it being applied to a vertical 
drum at a New Jersey petroleum refinery. 


- 
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Newsworthy chemicals this month 


Silicones insulate motors against heat....176A 








Red pigment has better heat fastness..... 180D 


Curing agents for epoxies handle easier. ..176B Heated lube leaves no carbon residue..... 180k 
Curing agent makes epoxies stand heat. ..176C Irradiated polyethylene now commercial. .182A 
Intermediate now lower priced........... 176D Silicone-filled glass stands jet heat....... 182B 
Antibiotic hits stubborn tuberculosis.... . 78A PVC resins excel in heat stability........ 184A 
Tb drug overcomes antibiotic immunity. ..178B Extruded: light, rigid new insulation..... 184B 
Organosol ups coatings’ resistance....... 178C PVAc emulsion resists water better...... 184C 
Crystal bar thorium now purer........... 180A Piperazine comes as eutectic mix......... 184D 
Synergist makes insecticides cheaper..... 180B More active tetracycline salt............ 184E 
Plastic stands 550 F. during fabrication. . .180C New reducing agent now commercial..... 184F 





—has just been made available 
by National Aniline Div., New 
York. All three have physical 
characteristics which make for 
greater ease of handling during 
curing. 

Called methyl Nadic anhy- 
dride, the newest compound is 
available in pilot plant quanti- 
ties. Like its commercially- 
produced predecessors, dode- 
cenyl succinic anhydride and 
hexahydrophthalic anhydride, it 
may be easily mixed with liquid 
epoxy resins at or slightly 
above room temperature or 
with solid epoxies heated only 
slightly above their melting 
points and stirred into the anhy- 
drides. Methyl Nadic anhydride 
and DDSAA =e are liquids, 
HHPAA is a low-melting solid. 

The compounds also have 
lower volatility under baking 
schedules than amines. or 
phthalic anhydride, high heat 
distortion points and _ good 
strength properties. They per- 
mit use of higher filler loading, 
promote excellent electrical 
characteristics of cured cast- 
ings. Methyl Nadic anhydride 
and HHPAA also show poten- 
tial as plasticizers for alkyd 
resins. 

Methy] Nadic anhydride’s full 
chemical name is methyl endo- 
cis-biocyclo [2.2.1]-5-heptene-2, 
3-dicarboxylic anhydride. Its 
molecular weight is 178, density 
is 10.3 lb./gal. 176B 

Another company, Smooth-On 
Mfg. Co., Jersey City, N. J., has 
a new curing agent for epoxies, 
an acid anhydride called Sonite 
No. 21. Epoxies cured with this 


hardener are said to have heat 
distortion temperature up to 
400 F., along with excellent 
electrical and physical proper- 
ties and fire resistance. 176C 

And a third company, Dow 
Chemical, has reduced its price 
of a curing agent—p,p’-methyl- 
enedianiline—from 74 to 54 
cents/lb. MDA is also an inter- 
mediate in the making of 
methylene bis (4-phenyl iso- 
cyanate), one of the promising 
new diisocyanates being evalu- 
ated for use in polyurethane 
solid rubber elastomers. MDA 
price cut is expected to expand 
the market for MDI. 176D 


Anti-TB Drugs 


Two new drugs attack stub- 
born cases of tuberculosis. 


A new antibiotic called cy- 
closerine has been found effec- 
tive against cases of tubercu- 
losis which have not yielded to 
treatment with streptomycin, 
isoniazid and para-amino-sali- 
cylic acid (PAS). Another new 
drug called Nicotoben, a com- 
bination of isonicotine acid 
hydrazide with isonicotine alde- 
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hyde thiosemicarbazon at a ratio 
of four to one, overcomes the 
immunity which tuberculosis 
germs have developed against 
isonicotine acid hydrazides. 

A patent on cycloserine and 
a method for making it by fer- 
mentation techniques has been 
granted to Chas. Pfizer & Co., 
Brooklyn, N. Y., and the com- 
pany is about to begin market- 
ing. In settlement of an inter- 
ference before the U.S. Patent 
Office prior to the issuance of 
the patent, Pfizer licensed 
Merck and Commercial Solvents 
to manufacture, use and sell 
cycloserine. 178A 

Nicotoben was developed by 
Farbenfabriken Bayer AG of 
Leverkusen, Germany. It can be 
used as the base product for any 
chemico-theraupeutical _ treat- 
ment of tuberculosis. 178B 


Organosol Formulation 


Makes for harder, more 
chemical resistant coating. 


A versatile organosol formu- 
lation, based on. Pliovic AO 
vinyl dispersion resin, has been 
developed for use in decorative 
and protective coating applica- 
tions on metal surfaces. Formu- 
lated with 35 parts of plasticizer 
per 100 parts of resin, the coat- 
ing affords a harder surface 
with less tack and _ greater 
chemical resistance than is pos- 
sible with comparable formula- 
tions with higher plasticization. 

Because of the inert nature 
of the vinyl resin, the coating 
is resistant to many acids, bases 
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NEW Elliott C-W type N Motor PERMANENTLY 
SEALED Against Dust, Moisture, Corrosive Fumes 


The rugged ‘Sealedpower” cast frame Elliott motor Once applied only in locations where extremely de- 
shown above is the modern version of the design pioneered structive atmospheric conditions prevail, totally-enclosed 
in this country by Crocker-Wheeler. An external fan, motors are today rapidly gaining acceptance for all types 
made of sparkless material, and surrounded by a cowl, of applications. Users find that the total over-all cost— 
blows air along the frame for highest cooling efficiency. first cost plus maintenance—is less than that of open or 
An internal fan provides continuous air circulation within semi-enclosed motors. 

the enclosure. All openings in the frame are tightly Ask your Elliott representative for details, or write for 
sealed, providing complete protection to windings and the new type N motor bulletin. Address Elliott Company, 
working parts. Crocker-Wheeler Division, Jeannette, Pennsylvania. 


OTHER C-W TYPE N MOTOR ENCLOSURES ELLIOTT Company 


CROCKER-WHEELER DIVISION 


We will be glad to send a copy of this new 

booklet describing the complete Irne of Elliott 

Totally-enclosed Dripproof Totally-enclosed, fan-cooled C-W type N motors. Please write on company 
non-ventilated Protected Frames 256 U and smaller letterhead. 


W6-6 














CHEMICALS . .-. 


and metallic salts, moisture 
and corrosive fumes. 

The formulatiof# provides flow 
characteristics specifically de- 
signed for metal applications 
and has excellent viscosity and 
dispersion stability. The coat- 
ing may be brushed on or spray- 
applied.—Goodyear Tire & Rub- 
ber Co.; Akron 16, Ohio. 178C 





Crystal Bar Thorium 


New process yields highest 
purity now available. 


Orders for quantities up to 
ten pounds of the highest purity 
thorium now obtainable are 
being accepted by Metal Hy- 
drides on the basis of its new 
pilot plant in Beverly, Mass. 
The crystal bar thorium prod- 
uct, magnified 14 times is shown 
above. 

Purity is of major importance 
to thorium’s use as a fuel in 
atomic breeder reactors. Metal 
Hydrides’ new high-purity 
grade is the product of the 
van Arkel-deBoer iodide process 
recently developed by the com- 
pany in cooperation with Bat- 
telle Institute. 

Product quality is typical of 
crystal bar metal, with oxygen 
less than 50 ppm., nitrogen less 
than 20 ppm., and carbon less 
than 40 ppm. Most metals below 
2 ppm. are not detectable; the 
exceptions being aluminum less 
than 20 ppm., iron approxi- 
mately 30 ppm., and copper less 
than 20 ppm.—Metal Hydrides 
Inc., Beverly, Mass. 180A 


Synergist for Pyrethrins 


Less toxic and cheaper in 
produce and animal sprays. 


A newly-developed synergist 
for pyrethrins and related in- 
secticides is said to be more 


180 


effective and therefore to cost 
less to use than other available 
synergist formulations forequal 
knockdown and kill. 

Called Sesoxane, it affords 
high kill without the use of 
DDT or other toxic insecticides. 
Comparison-tested on house 
flies with piperonyl butoxide, it 
achieved a 90% kill, vs. a 72% 
kill, in one day. Therefore it is 
expected that Sesoxane-pyreth- 
rin formulations will be of spe- 
cial interest to formulators and 
packagers of insecticides where 
a safer product is required for 
use on grains, fruits and in 
household and animal sprays. 

Chemically, the product is 
2-(3,4-methylenedioxyphenoxy) - 
3,6,9-trioxaundecane. Because 
of its solubility in kerosene, 
Freon 11, Freon 12 and other 
solvents, it is easy to formulate 
in conventional equipment. It 
has a faint, pleasant odor and 
the low acute oral toxicity of 
2,000 mg./kg. in rats. 

Developed by the Dept. of Ag- 
riculture, it was recognized by 
Shulton, Inc., as an outlet for 
piperonal which the company 
already produced and which is 
the basic chemical required for 
the manufacture of Sesoxane. 
Using a company-developed 
process, the company now pro- 
duces Sesoxane in pilot plant 
quantities. — Shulton, Inc., 45 
Rockefeller Plaza, New York, 
Nw, 180B 


Heat-Resistant Plastie 


Stable at temperatures as 
high as 550 F. 


Excellent heat stability is the 
major claim of a chlorine-con- 
taining polyether called Penton. 
The new plastic can withstand 
fabrication temperatures as 
high as 550 F., and has a tensile 
strength of 3,000 psi. in boiling 
water (compared with a tensile 
strength of 6,000 psi. at room 
temperature). When an unsup- 
ported Penton valve is sub- 
jected to 60 lb. steam pressure 
at 320 F. for 18 months, dimen- 
sional stability is unaffected. 

Aside from its unusual heat 
resistance, Penton also exhibits 
good wear resistance, resistance 
to hydrolysis in slight alkaline 
or acid media, low permeability, 
high tensile strength, resistance 


to sterilization, high clarity. 
This combination of properties 
suggest its use in such varied 
items as enclosed refrigerator 
motors, timing mechanisms, 
packaging film, rope. 

Since the new plastic is still 
in the pilot-plant development 
stage, it’s available only in ex- 
perimental quantities. — Her- 
cules Powder Co., Wilmington 
99, Del. 180C 


Plasties Colorant 


Red pigment exhibits out- 
standing fastness to heat 
and light. 


A new organic red pigment 
specially developed for coloring 
plastics — especially polyvinyl 
chloride—is said to have the 
edge over most inorganic reds. 

Called Irgalite Red HGL, the 
new pigment claims outstand- 
ing fastness to light and heat 
even when used in low concen- 
trations needed to produce tint 
transparencies. In fact, it gives 
pigmentations of exceptional 
fastness to light and heat when 
used to produce both transpar- 
ent and opaque tint shades. 

Like other colorants, HGL’s 
shade and-properties are some- 
what affected by different plas- 
tics, plasticizers and stabilizer 
systems. But variations of pig- 
mentation are slight. 

Chemical composition of the 
new colorant bars its use in 
rubber compounds.—Geigy Ce.. 
Rhodes, Middleton near Man- 
chester, England. 180D 





Lubricant 


Exposed to high heat, new 
oil—right—does not leave 
typical residue. 


Drastic tests such as the one 
pictured above have demon- 
strated the ability of a new lu- 
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For higher solubility... 
For more concentrated solutions... 
Use Solvay POTASSIUM Carbonate 





So.vay Potassium Carbonate is 3 times as sol- 
uble as sodium carbonate (soda ash) at room 
temperatures. This higher solubility permits the 
use and packaging of more concentrated solu- 
tions. In addition, the products of reaction with 
potassium carbonate are more soluble than those 
with sodium carbonate. Our chart shows the 
greater range of solubility . . . the wider range 
of temperatures at which it is effective. 

In many fields substantial savings are being 
made by the switch to Sotvay Potassium Car- 
bonate. With it soap makers can add more 
builder to liquid cleaners. It also offers advan- 
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tages in chemical processing, synthesis gas 
scrubbing, boiler feed-water treatment and 
cleansing. 

Learn how you may apply So.vay Potassium 
Carbonate to your product or process. 


Write for samples . . . information! 
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j WWM SOLVAY PROCESS DIVISION 
j Pvc ALLIED CHEMICAL & DYE CORPORATION 

4 61 Broadway, New York 6, N. Y. : 
Please send me without cost: q 
4 0 Working sample of SoLtvay Potassium Carbonate 5] 
| 0) Sotvay Potassium Carbonate fact book 4 
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; Company ; 
i Address j 
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bricant to protect machinery 
operating at high temperatures. 
Called Keystone No. 49 Light, 
the new compound (right) and 
a conventional compressor oil 
(left) were baked in thermo- 
statically controlled ovens for 
72 hr. at 300 F. As shown, the 
conventional oil evaporated and 
carbonized, whereas Keystone 
No. 49 Light remained liquid 
and free of carbon. 

Developed primarily for air 
compressor use, its low carbon 
content and anti-gumming fea- 
tures make it a superior lubri- 
cant for such applications as 
ring bearings in electric motors, 
multi-plate friction clutches, 
plastic molding heat transfer 
systems, drying oven conveyor 
chains, textile tenter frames. 
Severe laboratory and field tests 
have proved that Keystone No. 
49 Light resists oxidation, 
sludging and breakdown. 

Some specific physical prop- 
erties: carbon residue (Conrad- 
son), 0.83% ; viscosity index, 96 
sec.; pour point, —5 F.; cold 
test, —10 F.—Keystone Lubri- 
cating Co., 3100 North 21st St., 
Philadelphia. 180E 


Irradiated Poly 


Excellent thermal proper- 
ties prompts hike in vol- 
ume, variety. 


Moving from pilot research to 
full-scale production in less 
than three years, General Elec- 
tric plans to increase produc- 
tion capacity for its irradiated 
polyethylene, Irrathene, from 
300,000 to 1.6 million Ib./yr., 
with provisions for a further 
doubling of the latter capacity. 
Thus far, Irrathene shares the 
commercial horizon with only 
one other product of electron 
radiation: Sequoia Process 
Corp.’s Hyrad, irradiated poly- 
ethylene produced as a coating 
on wire (Chem. Eng., Aug. 1956, 
p. 122), for which exclusive pro- 
cess rights have recently been 
sold to W. R. Grace. 

Initial marketing of Irra- 
thene, produced as a tape in 
three different formulations and 
two types, has been in the elec- 
trical insulation field. But its 
properties give it an almost cer- 
tain future as protective pack- 
aging, encapsulation of small 
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coils and parts, sacrifice films 
and tapes, base for pressure 
sensitive tape, release films, pro- 
tective pipe wrap. Combination 
of chemical resistant and ther- 
mal properties excels that of 
conventional polyethylene and is 
unique in many ways. 

By proper selection of irradi- 
ation dose—which causes the 
characteristic cross-linking of 
the Irrathene polymer—and by 
building in controlled orienta- 
tion, GE has aimed at develop- 
ing a product which is non- 
melting, heat shrinkable and 
heat sealable. Conventional 
polyethylene softens around 165 
F. and melts at about 230 F. 
Irrathene, in sealed systems or 
in the absence of oxygen, can 
withstand temperatures up to 
392 F. with little change in its 
excellent mechanical or elec- 
trical properties over prolonged 
exposure periods. Overload pro- 


tection against short exposure 
up to 482 F. is also provided. 
When properly applied Ir- 
rathene tapes and films can be 
used to provide a form fitting 
sheath of insulation which is 
practically impervious to mois- 
ture and conducting dust. Some 
grades of Irrathene tape shrink 
up to 50% of their initial 
lengths. If these tapes are 
wound on solid objects, the 
shrinkage is translated into a 
shrinkage force which causes 
the tape to conform to the shape 
of the object to be insulated, 
and also causes the layers of 
insulation to seal together. Ir- 
rathene tapes and films can also 
be heat sealed using conven- 
tional heat sealing equipment. 
Because of oxidation, unsta- 
bilized polyethylene degrades in 
a matter of hours at tempera- 
tures above 212 F. For some 
grades of Irrathene, selection 





A new silicone rubber to serve 
as center layer in safety glass 
windshields for supersonic air- 
craft has been developed by Dow 
Corning in conjunction with 
Wright Air Development Center. 
Called Silastic Type K, it re- 
tains full strength and clarity at 
temperatures ranging from —65 
to over 350 F. and will even 








Silicone-Filled Windshield, Right, Stands Jet Heat 


withstand hours at 375 F., above 
right. 

In conventional _ plasticized 
polyvinyl butyral laminate, left, 
inner layer softens, bubbles and 
oozes out the panel edges after 
a few minutes at 375 F., robbing 
the windshield of shatter resis- 
tance.—Dow Corning Corp., Mid- 
land, Mich. 182B 








March 1957—Cnemicat ENGINEERING 




















HIGH VACUUM PUMPS 


You don't have to wait for KINNEY Pumps to “warm up” to their job of 





KS-13 Single Stage, Simplex Design pumping a High Vacuum . . . pump-down starts with the first revolution. 
SUERTE Gi Saetind Meshentent hainp Power consumption is lower per cubic foot evacuated and time of pump- 


with ¥2 hp motor produces pres- 


quvette 0b saletane ibaa Geauga. down to operating pressures is shorter. This means savings in time, and 


power. And—KINNEY Pumps use less horsepower holding a vacuum— 
even in the 1 micron range or lower. These are two important savings 
whether you are dehydrating, deaerating, distilling, fumigating, freeze- 
drying, separating, refining, purifying or employing any other of a thou- 
sand and one Vacuum processes. KINNEY Pumps slice costs and are 
unique in their ability to perform constantly with minimum maintenance, 


COMPLETE HIGH VACUUM SYSTEMS 


KINNEY-built High Vacuum Systems range from laboratory and research 
units, reaching for pressures in the order of 10-7 mm Hq. or lower, to pilot 





a ee plant and full scale custom-tailored production equipment. 
KD-310 Single Stage, Duplex Design For the Metallurgist there are units for Evaporating or Sputtering, as well 
Oll Soulad Mechunicnl Pump with 15 as large scale Degassers, Heat Treating, Sintering and Melting Furnaces. 


h id : © ii) iti 
potansh srnage <page Ahad KINNEY Engineering, backed by half a century of Vacuum “know-how, 


wine offers YOU extra advantages in the perception of your Vacuum problems 
and the development of equipment to best solve them! 


KINNEY wes. oivision 


py THE NEW YORK AIR BRAKE COMPANY AY) 
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i 3551C WASHINGTON STREET BOSTON 30 * MASS. 
for Bulletin No. Wj 
425 and special VJ Please send me copy of your Bulletin No. 425 []. We would like to 
information on discuss equipment for its 
new developments || g 
KMB-1200 KINNEY Mechanical [ie eee ac hal I 
Booster High Vacuum Pump with 10 eee eee hae =| Name 
and 5 hp motors produces ultimate [iaiiiba babe I Company 
pressures to 0.1 microns (McLeod { 
Gauge). i Address___ ee 
i" | City Zone State 
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of proper. anti-oxidants has ex- 
tended aging life at, for ex- 
ample, 302 F. to almost 10 
weeks. 

In addition to the six 
commercially-produced grades, 
there are several available in 
experimental quantities: 

eIrrathene SC is a highly 
carbon black loaded polyethyl- 
ene with an electrical resistiv- 
ity intermediate between a true 
insulator and a true conductor. 
Its development was made pos- 
sible by the ability of irradia- 
tion to overcome the embrittle- 
ment of polyethylene when 
large amounts of filler are 
loaded in it. It has been de- 
signed to replace such materials 
as graphitized fabrics and rub- 
ber. The fact that it is made 
from a polyethylene base makes 
it attractive for building an all- 
polyethylene insulated cable be- 
cause it will be compatible. 

eIrrathene E-234, an ex- 
trudable_ preirradiated  poly- 
ethylene, offers the user a con- 
venient way of insulating wires 
with a_ polyethylene coating 
that is form stable and which 
has excellent stress cracking 
resistance. Normally, irradiated 
polyethylene is not processable 
because of the cross-linked 
three dimensional nature of the 
material. But E-234 can be ex- 
truded onto wire in the same 
fashion as polyethylene with 
only slight modifications in con- 
ditions.—General Electric Co., 
Pittsfield, Mass. 182A 


PVC Resins 


Better heat stability eases 
quality control and proc- 
essing. 


With a molecular weight 
range geared for easy process- 
ing, a new line of general pur- 
pose polyvinyl chloride resins 
has been developed for use 
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in calendering, extrusion and 
molding industries. Outstand- 
ing characteristic of the line is 
improved heat stability with its 
advantages in quality control 
and processing. 

Commercially produced at a 
new plant near Pensacola, Fla., 
charter members of the line 
are: Escambia PVC 1250, a high 
molecular weight resin, recom- 
mended for extrusion of shapes 
and profiles and for calendered 
film; an intermediate molecular 
weight resin, 1225, is particu- 
larly adapted for supported and 
unsupported sheeting; the lowest 
molecular weight resin in the 
series, 1200, is designed for flex- 
ible and rigid sheeting. — Es- 
cambia Chemical Corp., 261 
Madison Ave., New York, N. Y. 

184A 


Expandable Polystyrene 


New extruded form makes 
lightest rigid insulation 
yet. 


A new extrusion process de- 
veloped for use on Koppers Co.’s 
expandable polystyrene yields 
foam of greater compressive 
strength in ratio to weight than 
any other insulating materials 
—a norm of approximately 20 
lb./sq. in. 

Extruded slabs are available 
in a width of 2 ft., thicknesses 
ranging from 4 in. to 10 in. and 
at any desired length. This, 
coupled with light weight, per- 
mits the reduction of joints in 
a given insulating structure 
through convenient use of large 
size slabs and sheets—sizes, in 





fact, that would be prohibitive 
on the basis of weight and cost 
for other types of insulating 
materials. Biggest markets are 
expected in cold storage ware- 
houses, refrigerated trucks and 
railroad cars, sectional refrig- 
erators, for general building 
construction. — Dyfoam Corp., 
New Castle, Pa. 184R 


BRIEFS 


Polyvinyl acetate emulsion with 
excellent water resistance, 
trademarked Elvacet 84-1100, 
is now commercially avail- 
able. Designed primarily for 
use as a vehicle in water-base 
paints, its stability and water 
resistance offer advantages in 
either exterior masonry paints 
or interior paints. Priced at 
the same level as existing 
homopolymers, it is also ex- 
pected to find use in adhe- 
sives, paper coatings and tex- 
tile finishes. — Du Pont Co., 
Wilmington 98, Del. 184C 


Piperazine, ordinarily a high 
melting solid that is quite hy- 
groscopic and requires great 
care in handling, is now 
available as a eutectic mix- 
ture containing about 40% 
water, melting at about 95 F. 
—Carbide & Carbon Chem- 
icals Co., 30 East 42nd St., 
New York. 184D 


Broad-spectrum antibiotic, a 
new salt of tetracycline, is 
said to greatly excel the con- 
ventional hydrochoride salt. 
For instance it has_ been 
shown that blood levels from 
a single oral dose of the new 
Tetrex are almost double 
those from an equal dose of 
tetracycline hydrochloride.— 
Bristol Laboratories Inc., 630 
Fifth Ave., New York. 184E 


Unsymmetrical dimethylhydra- 
zine, a strong reducing agent 
used as an aviation fuel, oxy- 
gen scavenger and anti-skin- 
ning agent in paints, is now 
available commercially. A 
colorless, hygroscopic liquid, 
it has an amine-type odor, a 
boiling point of almost 150 
F., freezing point of about 
—70 F., and specific gravity 
of 0.782. — Olin Mathieson 
Chemical Corp., 460 Park 
Ave., New York. 184F 
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The first production of Formaldehyde in 1889 
by Merchlin and Lésekann was measured in a 
handful of kilograms and carefully doled out 
to laboratories and manufacturers. Today, 
Celanese alone regularly delivers millions of 
gallons of this workhorse chemical by tanker, 
barge, highway and rail. 

And today’s Formaldehyde . . . the Formal- 
dehyde developed by progressive Celanese re- 


Basic reaSOnsS:. 26s vcccrns 


Acids 
Alcohols 
Aldehydes 
Anhydrides 
Esters 


Functional Fluids 
Gasoline Additives 
Glycols 

Ketones 

Oxides 


Salts 


Polyols 
Plasticizers 


Solvents 
Vinyl Monomers 


‘by the drop in 1889... by the tanker today! _ 


search . .. is a specialized chemical produced 
in a variety of concentrations to meet specific 
process requirements, to help speed and im- 
prove the manufacture of thousands of products. 
Celanese, one of the world’s largest producers 
of Formaldehyde, now supplies: Formalin 
(37%), Paraformaldehyde (flake-91%), Formcel 
Solution (Formaldehyde in specified alcohols) 
and Trioxane (anhydrous trimer). 


- a em 


Harnessing this workhorse chemical into these 
much needed specialized types, as well as dis- 
tributing them in continuous commercial quan- 
tities, are part of a Celanese program to render 
better service to industry through more produc- 
tive basic materials. 

Celanese Corporation of America, Chemical 
Division, Dept. 553C, 180 Madison Avenue, New 
York 16, N. Y. 


Celanese® Formcel® 


weeeeeee- fOr improved products 


]& 


CHEMICALS 


Agricultural, automotive, 
aviation, building, 
electrical, paper, 
pharmaceutical, plastics, 
surface coatings, textile. 
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CAMERA copies line work up to 36 x 54 in. per shot. PROJECTOR in drafting room makes tracing easy. 


New Photo System Shrinks Drawing Files 


Either elear or muddy engineering drawings are 


reproduced accurately and clearly by photos. Stored on 


small file cards, they reduce storage space 96%. 


An entirely new photographic 
system for reproducing engi- 
neering drawings is just being 
introduced as a nationwide 
service, available in 40 major 
cities throughout the United 
States and Canada. 

Using 105 mm. film with 16 
times the area of conventional 
35-mm. microfilm, the Micro- 
Master system produces sharp, 
clear and distortion-free second 
originals up to 36 x 54 in. size. 
Yet, the negatives are suffi- 
ciently small to fit standard 
5 x 8-in. card-file drawers which 
occupy only 1/25th the space 
needed for an equal number of 
tracings. 
> Tested Exhaustively—During 
field testing of the Micro-Master 
process, over 3 million nega- 
tives have been produced. More 
than 50,000 of these were for 
the Corps of Engineers, U.S. 
Army, which is well along with 
an extensive program to trans- 
fer its huge tracing files to film. 
At least 14,000 drawings al- 
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ready have been replaced by the 
photo copies. 

Trans World Airlines. will use 
Micro-Master for the 30,000 
drawings that detail every part 
and assembly of the carrier’s 
new Lockheed 1649 Super Con- 
stellation transport. TWA esti- 
mates that the full set will re- 
quire only 15 sq. ft. of storage 
and operating space compared 
to 392 sq. ft. needed for the 
equivalent blueprints. And the 
105-mm. negatives will cost only 
half as much as full-sized re- 
productions on paper. 
> Several Tools in Kit — The 
105-mm. negative produced by 
the Micro-Master system may 
be used in several ways. 

It can be stored in its trans- 
parent protective sleeve and 
kraft envelope for future ref- 
erence. Where positives are 
preferred, economical 4 x 6 in. 
contact card prints can be fur- 
nished for separate filing and 
indexing. 

Or, you may wish full-sized 


second originals which can be 
produced on a choice of trans- 
parent or opaque bases. These 
are reported to be consistently 
higher quality than the true 
originals. 

For quantity duplication, off- 
set plates can be prepared di- 
rectly from the negative with 
substantial savings both in time 
and money. 

In the drafting room, the neg- 
atives are used with Micro- 
Master accessory equipment 
such as fully engineered screen 
projector, table-top viewer with 
8 x 12-in. surface or large-size 
viewing table (see illustration). 
> From Dirty to Clean—By con- 
servative estimate, two thirds 
of all engineering and archi- 
tectural drawings on file are 
either difficult to copy or illeg- 
ible when reproduced. That is 
why for years blueprinters have 
tried to reproduce or repair 
these faded, torn or _ soiled 
drawings without the extremely 
high cost of retracing them line 
by line. 

Conventional copying on blue- 
print, diazo or reflex papers can- 
not solve the problem because 
light that passes through the 
original emphasizes faults, ne- 
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After nine years and thirty million gallons... 


This plant of B.F.Goodrich Chemical Company 
at Avon Lake, Ohio, went into operation in 1948, 
There were 12 LaBour Type G pumps in the 
origina! installation, and by conservative estimate 
they have pumped something like 30,000,000 gal- 
lons of alcohol, plasticizers and blending liquids. 
All are still on the job 24 hours a day, and total 
repairs for the lot consist of a few bearing re- 
placements. Since Type G is a packingless pump 
there has been no packing expense. 

When a recent expansion was planned to add 
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materially to the capacity of the plant it was 
decided not to buy any more pumps. The nine- 
year-old LaBours had demonstrated such de- 
pendability and were in such good condition that 
they could be trusted to handle the increased 
responsibility without help. 

If you're looking for real economy in pumping, 
consider this typical LaBour performance record. 
Difficult jobs and difficult liquids make it even 
more profitable to assign the task to LaBour. Ask 
us to prove it. 
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Pre-Tests “Guarantee” Performance 
of P-K Twin Shell Blenders* 


There’s never a question as to 
whether a p-k Twin Shell Blender 
will do the job. For p-k’s “pre-test” 
service, described at right, removes 
all guesswork and proves that a p-k 
blender will give you the results 
you need ... whether it be a stand- 
ard model Twin Shell for gentle 
mixing action, an “Intensifier”* 
model for difficult-to-blend mate- 
rials, or p-k’s new “Liquid-Solids”* 
blender, designed for blending 
liquids into dry materials. 
Actually this blending pre-test of 
your materials is just an extra safe- 
guard. For p-k’s remarkable Twin 
Shell blenders ... with their unique 
blending action . .. probably have 
already proved their effectiveness 


on a job like yours. 

Take a look at the V-shape of the 
shell. In every revolution there’s 
a 5-way tumbling and mixing action 
that you can’t duplicate in any 
other blender. Blending is fast, 
thorough, and results are consist- 
ently uniform. 

Add to this the fact that clinical 
cleaning is a snap in the smooth, 
baffle-free, interior .. . that loading 
and discharge is simplified through 
the ample openings ... that main- 
tenance is negligible . . . and that 
blending results obtained with any 
p-k lab model (from 1 pint working 
capacity up to 8 quarts) scale-up 
to production sizes. 

*Patented and Patents Pending 





Kelley 


Process Division 


Patterson 


Chemical and 


P-K Twin Shell Blenders* * Heat Exchangers * Packaged Pilot Plants * P-K Lever-Lock Doors* 
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This customer's pre-test confirmed de 
sired results prior to purchasing a p-k 
production model Twin Shell biender 
Prove it yourself by pre-test 


Investigate P-K’s 
Blending Concept 


P-K’s Customer Service Laboratory 
will be pleased to test-blend your 
materials . . . preferably under your 
supervision. Material formulations 
will be blended to your exact specifi- 
cations and returned for analysis, to- 
gether with a complete report. P-K 
recommends pre-tests for all ‘‘Liquid- 
Solids” applications, because of the 
many variables that may effect blend- 
ing procedures necessary for intimate 
dispersion of liquids in solids. Our 
Lab also conducts comparison tests in 
pilot models of all other basic blender 
types . . . from ribbon and double 
cone to p-k’s standard Twin Shell and 
“Intensifier” models. 

All of them are members of a grow- 
ing family of p-k blenders and all 
are described in our new catalog 14. 
Write our Mr. R. T. Dotter for your 
copy . .. and arrange, too, for a 
pre-test of your materials. 


The Patterson-Kelley Co., Inc., 130 
Hanson St., E. Stroudsburg, Penn. 
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Computer Built Into Cat Cracker 


Analog device calculates process information to tighten 


process control, guide crews to more efficient operation. 


For the first time, a pro- 
grammed general-purpose ana- 
log computer will become an 
integral element of oil refinery 
process control at the Belot Re- 
finery of Esso Standard S.A. 
near Havana, Cuba. Installa- 
tion in a Model IV fluid cata- 
lytic cracker is scheduled for 
completion during the Spring of 
1957. 
> Tightens Control Loop—Each 
hour, the computer will provide 
the operating crews with infor- 
mation needed to supervise and 
analyze conditions in the refin- 
ing unit. Units can be run more 
efficiently than is possible by 
conventional manual calcula- 
tion. 

While computers have been 
used previously by refineries, 
they have been located only in 
central offices. It has been nec- 
essary for engineers to inspect 
units regularly, obtain data by 
various calculations and feed 
these facts back to the computer 
in the office. 

Now, the engineer obtains 
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data from the computer and 
printer on the spot merely by 
pushing a button. Or, he ob- 
tains it as delivered by the 
computer on the regular hourly 
programmed cycle. 

> Handles and Computes—De- 
signed by Fischer & Porter Co., 
the system is known as a Co- 
ordinated Automatic Data Log- 
ger and Computer. It will record 
key refining process variables 
such as temperatures and pres- 
sures, 

Using this information, the 
device calculates 11 so-called 
“operating guides” and records 
them on the log sheet. These 
guides are fundamental process 
control information such as the 
rates at which carbon burns 
and catalyst circulates. 

Among the system’s features 
are two electric typewriters 
that punch all data on paper 
tape, with proper identification 
and keying for storage and ac- 
counting analysis on business 
machines. In addition to log- 
ging 101 process variables on 


the timed program, or on de- 
mand, the equipment auto- 
matically totalizes and records 
every 24 hr. the major process 
quantities derived from these 
variables. 

All equipment, except the 
typewriters, will be housed in 
three cabinets each measuring 
about 54 x 74 x 2 ft. Typewrit- 
ers will be mounted separately 
on a console desk.—-Fischer & 
Porter Co., 960 Jacksonville Rd., 
Hatboro, Pa. 190A 


Temperature Control 


New dual-range models ex- 
tend operating range in 
both directions. 


Two new dual-range ther- 
mistor - actuated temperature 
controllers appreciably extend 
range and permit use of these 
instruments for sub-zero appli- 
cations for the first time. Total 
coverage is from 100 to 600 F. 
for Model 56006 and from —100 
to +150 F. for low-range Model 
56007. 

Temperature control with 
thermistors is said to offer ad- 
vantages in accuracy and sta- 
bility of control. The large 
change in resistance per degree 
of temperature change allows 
these controllers to deliver 
0.25% control accuracy over the 
entire range. Instrument oper- 
ates for several months without 
need for recalibration. When 
needed it is done simply with 
a screwdriver. — Fenwal, Inc., 
Ashland, Mass. 190B 


Flue-Gas Monitor 


Determines excess air by 
measuring O. content. 


A new flue-gas monitoring 
system analyzes O, content as a 
measure of excess air and ad- 
justs fuel-air ratio automat- 
ically to maintain optimum com- 
bustion. It can be used on a 
broad range of combustion 
equipment, including power- 
plant boilers, process heaters, 
cement kilns, SO. burners and 
steel open-hearth furnaces. 

Careful design of the sam- 
pling probe, gas-cleaning unit 
and analyzer provide high re- 
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New 77ri/-Sure Plant in Australia 














Tri-Sure* Closures for drums and pails are now being manufactured 
in this modern new plant just outside of Sydney, Australia—the 
latest advance in Tri-Sure’s world-wide program. 

This new plant provides Far East industry with a fast, efficient 
source of supply of Tri-Sure Flanges, Plated Steel Plugs, Die Cast 
Plugs and Cap Seals for Drums, as well as Tri-Sure Nozzles and 
Caps, and Push-pull Spouts for Pails. In addition it offers closure 
users in that area the quality gaskets that are so vital to dependable 
closure performance. 

This newest Tri-Sure plant underscores what is widely recog- 
nized among closure users all over the world: wherever your plant 
is located, there is a Tri-Sure plant, and engineer, to serve you—and 
Tri-Sure Closures that will best serve the needs of your products. 


*The “Tri-Sure’’ Trademark is a mark of reliabil- 
ity backed by over 35 years serving industry. 


Flanges 


Tri-Sure 
FOR PAILS 


Caps ¢ a 


Spouts 






he US Pa of 


CLOSURES 


AMERICAN FLANGE & MANUFACTURING CO. INC., 30 ROCKEFELLER PLAZA, NEW YORK 20, N.Y. 
CHICAGO, ILL. - NILES, OHIO + LINDEN, N. J. 
Tri-Sure Products Limited, St. Catharines, Ontario, Canada 
Tri-Sure S/A Industria e Comércio, Sao Paulo, Brazil 
American Flange & Manufacturing Co. Inc., Villawood, N.S.W., Australia 
B. Von Leer N. V., Stadhouderskade 6, Amsterdam, Holland 
Von Leer Industries, Ltd., Seymour House, 17 Waterloo Place, Pall Mall S.W. 1, London, England 
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Nozzles 
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NEW INSTRUMENTS & CONTROLS .. . 


sponse speed; ability to handle 
dirty, high-temperature flue 
gases; continuous’ operation 
with minimum maintenance; 
and means of obtaining a true 
average sample where O, con- 
tent varies with location in flue. 

Gas sample is drawn through 
a probe by suction from a steam- 
jet ejector. Three reverse jets 
of water keep the probe head 
clean. 

Gas is cleaned by a jet con- 
denser and centrifugal separa- 
tor, then passes through a con- 
densate separator and filter to 
the analyzer. Oxygen content 
is measured through the para- 
magnetic properties of O.. Oxy- 
gen content of the gas is com- 
pared to that of the atmospheric 
air, producing a signal propor- 
tional to the oxygen content of 
the flue gas.—Leeds & North- 
rup Co., 4970 Stenton Ave., Phil- 
adelphia 44, Pa. 190C 





Pyrometer Controller 


Controls temperature of 
several individual units. 


With one multi-point, pyrom- 
eter controller you can control 
automatically the temperature 
of four to 10 separate units. 
Instrument combines the ac- 
curacy of a null-balance po- 
tentiometer measuring circuit 
with the speed of an electronic 
control system. 

Controller applies to almost 
any installation suitable for 
two-position control action. A 
pulse timer and selector switch 
connects thermocouples in se- 
quence to the master control 
unit. 
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This unit compares each 
thermocouple unit to its set 
point and energizes or de- 
energizes the corresponding 
load relay to the process unit. 
Usual operating speed is 3 sec. 
per point.—Thermo Electric 
Co.. Inc., Saddle Brook, N. J. 
192A 


Sonie Gas Analyzer 


Is rapid and sensitive over 
exceptional range. 


A new gas analyzer uses 
sound waves to monitor gas 
mixtures, detect minute amounts 
of harmful gases, measure gas 
fractions in chromatography, 
and study isotope concentration 
in certain gases. 

Wide differences in sonic 
velocity are exploited by the 
analyzer to achieve sensitivities 
such as 0.005% O, in air and 
0.00061% H:. Sensitivity re- 
mains high over the entire 
range from 0 to 100%. 

Gas is fed into the sonic 
measuring tube at its center, 
then flows in both directions to 
the ends. With such an arrange- 
ment, rate of sound transmis- 
sion is not changed by velocity 
of flow. 

Sound waves generated at one 
end of the tube are received by 
a crystal transducer at the 
other end. Phase of the 150-kc./ 
sec. signal is compared with 
that of the generating crystal. 
Phase shift in the signal is a 
precise measure of the change 
in sound velocity related di- 
rectly to the gas composition.— 
National Instrument Labora- 
tories, Inc., 6108 Rhode Island 
Ave., Riverdale, Md. 192B 


Thermocouple Link 


Provides multiple connec- 
tions, installs easily. 


Multiple thermocouples can 
be connected manually to an 
instrument with the new Quik- 
Konnect components. They are 
easy to use and foolproof. In- 
stallation time is cut 75% and 
easily lost small parts no longer 
need to be handled. 

Components consist of Fiber- 
glas reinforced phenolic plastic 
plugs, jacks and phenolic-plas- 


tic multiple-jack panels with 
tube connectors and_ cable 
clamps for mounting. 

Plug and jack assemblies are 
marked to identify the type of 
thermocouple with which they 
should be used. They come 
equipped with inserts or points 
made from the thermocouple 
alloy to which they should be 
connected. These inserts and 
points have different diameters 
for positive and negative poles 
so you can make the connection 
properly. — Minneapolis-Honey- 
well Regulator Co., Wayne & 
Windrim Ave., Philadelphia 44, 
Pa. 192C 





Temperature Regulator 


Constructed of stainless 
steel for chemical service. 


Developed mainly for use 
in chemical plants, regulator 
11061-R withstands the corro- 
sive effects of certain fumes, 
gases, acids and chemicals. 

Standard models of this con- 
trol have upper works entirely 
of stainless steel. For extremely 
corrosive conditions, valves as 
well as the upperworks can be 
furnished in stainless steel. 

In common with manufac- 
turer’s other regulators, new 
unit requires no external power 
source to function efficiently. 
A large stainless-steel bellows 
is used in the thermal unit to 
provide accurate sensitive con- 
trol of temperature. — Fulton 
Sylphon Div., Robertshaw-Ful- 
ton Controls Co., Box 400, Knox- 
ville, Tenn. 192D 
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Capacity: 1,000 Ibs. 

Frame width: 18” 

Lift: 2° 

Ground clearance: 1%” 





The lightweight, rugged Yale Zephyr is a push or pull 
hand lift truck—specifically built to speed handling of 
lighter loads which cannot be moved efficiently by hand. 
Its compact design allows the Yale Zephyr to work in 
narrow aisles and crammed quarters with amazing speed 
and ease. A single-action treadle controls lifting and 
holds the load. Depressing the treadle will not lower the 
load until the operator pulls the handle into position for 
balancing the weight of the load—an extra safety feature. 
Steering is easy with a rubber-tired caster front wheel 


means faster handling 
of 1,000 Ib. loads 
with less effort 


















J 
that rotates on roller bearings with a double race bear- 
ing swivel. 

Used alone or as an integral part of your materials 
handling system, Yale Zephyrs speed short-distance haul- 
ing, save time wherever materials in quantity must be 
moved and cut operator effort in handling heavy and 
awkward loads. For complete information on the Yale 
Zephyr or other Hand Trucks in capacities from 1,000 
to 12,000 lbs., write The Yale & Towne Manufacturing 
Co., Philadelphia 15, Pa., Dept. A-443. 


* 
YA L E INDUSTRIAL LIFT TRUCKS AND HOISTS ............ 


Gasoline, Electric & LP-Gas Industrial Lift Trucks « 
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Hand and Electric Hoists 
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Warehousers * Hand Trucks « 














NEW FLUIDS HANDLING EQUIPMENT . 





Aluminum Pipeline 


Installed on gas transmis- 
sion line service. 


Nearly four miles of unpro- 
tected Schedule 40, 8-in. alumi- 
num pipe has been installed as 
part of the gas transportation 
system servicing Alcoa’s Point 
Comfort, Tex., operations. High 
corrosion resistance of the alu- 
minum pipe is expected to pro- 
vide long, efficient, low-cost 
service. 

Pipe is buried in soil ranging 
from sand and gumbo to salty 
marsh. Completely devoid of 
protective coatings and anodes, 
the line is shielded only by elec- 
trical insulation at certain 
flanged joints. 

Line was installed by joining 
40-ft. lengths of pipe by argon- 
shielded tungsten are and con- 
sumable_ electrode welding 
methods. Gas pressure in the 
line is 500 psi—Aluminum Co. 
of America, 1501 Alcoa Bldg., 
Pittsburgh 19, Pa. 194A 


Gas Filter 


Removes suspended mate- 
rial from gas streams. 


A new high-pressure gas 
filter cleans gas streams of sus- 
pended material to protect 
equipment such as turbine ex- 
panders, compressors, pumps, 
nozzles and blowers. 

When tested with U. S. Stand- 
ard Fine Test Dust the resin- 
impregnated filter elements are 
99% efficient. Convoluted shape 
of the elements provides ex- 
tended area. On particularly 
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Hinged Pump Casing 


hazardous or damaging dusts 
two filter elements can be used 
in series for maximum protec- 
tion. 

For heavy duty application, 
the elements are protected by 
an expanded metal outer cover 
and mounted in housings that 
meet ASME Boiler and Pres- 
sure Vessel Code. Each unit is 
engineered to the requirements 
demanded by the particular ap- 
plication.—Purolator Products, 
Inc., Rahway, N. J. 194B 








Reduces downtime and 
maintenance effort. 


A hinged cover casing with 
jacking bolts has been devel- 
oped to save time and effort 
when removing upper half of 
centrifugal pump casing to 
check or remove the rotating 
element. 

Here you see how this design 
permits easy opening of a 
Goulds pump, Fig. 3135. 

When bolts between dis- 
charge elbow and upper half of 
pump casing have been re- 
moved, the discharge elbow is 
telescoped into discharge con- 
nection by means of jack 
screws. This provides clearance 
and preserves gasket. 

Once parting bolts that con- 
nect upper and lower haif of 
casing have been removed, the 
upper half is raised by loosen- 
ing nuts on hinge pins and 
using the jack screws. Then 
casing can be pulled fully open 
with chain fall.—Goulds Pumps, 
Inc., Seneca Falls, N. Y. 194C 





Fog Nozzles 


Non-clogging and _ corro- 
sion-resistant with most 
fluids. 


A new line of hard-rubber 
fog nozzles is claimed to be 
non-clogging, corrosion resist- 
ant with practically any spray, 
long wearing and inexpensive 
to use. 

These nozzles are considered 
ideal where metal would cor- 
rode and where other non- 
metallics are hampered _ by 
chemical properties, high tem- 
perature or cost. Nozzles in 
this HR series have one-piece, 
non-clogging construction with 
exclusive spiral design. 

Ten models are available 
with narrow angle (50°) or 
wide angle (120°) hollow-cone 
spray pattern in five different 
flow rates from 5 to 50 gpm.— 
Bete Fog Nozzle, Inc., 309 Wells 
St., Greenfield, Mass. 194D 





Insulating Union 


Prevents electrolytic cor- 
rosion of pipelines. 


Insulating forged-steel un- 
ions are now available to pre- 
vent electrolytic corrosion due 
to flow of electric current along 
pipelines. 

Tailpiece, thread piece and 
nut are drop forged from car- 
bon steel. Insulating sleeve that 
separates tail piece and nut is 
fabric-reinforced phenolic 
resin. Gasket which seals the 
union joint and which contacts 
fluid in the pipe, is Teflon.— 
WSS Fittings Div., H. K. Porter 
Co., Inc., P. O. Box 95, Roselle, 
N. J. 194E 
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Efficient new pipe covering 
for outdoor or indoor lines 
operating up to 1800° F. 


Kaylo-20*, a new, highly efficient pipe insulation for 
service at all temperatures to 1800° F:, is made to fit 
pipes as large as 39” in diameter. High flexural 
strength (50 lbs/in?) and compressive strength (100 
lbs /in? at 5% deformation) plus light density (12 lbs /ft*) 
reduce breakage during installation and service, allow 
easy fabrication. Kaylo-20 is moisture resistant and 
dimensionally stable, keeps its high strength and effi- 
ciency with negligible shrinkage and warpage even 
under severe service conditions. Outdoors, weather- 
proof finishes are easily applied. Kaylo-20 is made to 
simplified dimensional standards, in 3’ lengths, 1’ to 3” 
thicknesses. 

Kaylo-20 is one of the many quality products in the 
full line of Armstrong Industrial Insulations. Arm- 
strong also offers you a complete contracting service, 
geared to install these products economically and 
efficiently. 

For full data on Kaylo-20 or any other Armstrong 
insulations, send for free booklets. Check the ones you 








want on the coupon below. 
* T.M. Owens-Illinois Glass Co. 


(Armstrong 


INDUSTRIAL Prk 
INSULATIONS 
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** T.M. Armstrong Cork Co. Manufactured 
by Owens-Corning Fiberglas Corp. 
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NEW MATERIALS OF CONSTRUCTION . 





LOOSE pre-stretched synthetic fibers are felted mechanically and shrunk. 


Synthetics Spread Felt Usage 


Felt-like structures of synthetic fibers are formed by 
a new process into the same wide range of constructions 
and dimensions as wool felts. They handle many new jobs. 


Utility of fiber-based mate- 
rials for industry has been ap- 
proximately doubled with the 
development of Feutron felts— 
felt-like structures consisting 
100% of synthetic fibers inter- 
locked mechanically without 
any binder. They are reported 
to be the first truly non-woven 
synthetic fabrics consisting of 
fibers only. 

Already, the manufacturer, 
American Felt Co., can furnish 
the new material in essentially 
the same wide range of con- 
structions and uniformly high 
quality prevailing for the long- 
established wool-felt line. This 
covers widths up to 80 in. and 
thicknesses from 0.015 to 1.000 
in. Weight varies from 2 oz. to 
6 lb. per sq. yd. 

» Engineer With Fibers—Ac- 
cording to Thomas J. Gillick, 
Director of Engineering for the 
American Felt Co., availability 
of these new chemi-fiber felts 
opens up an exciting new field, 
Fiberlurgy. Early evaluation of 
the felts has aroused consider- 
able interest in: : 

¢ Filtration, wet and dry. 

eSeals for high-tempera- 
ture bearings. 

¢ Reinforcement of plastics. 
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¢Overlays for reinforced 
plastics. 

e Wicking for high temper- 
ature use. 

eInsulation, both thermal 
and acoustical. 

eBase fabrics for special 
coatings and impregnants. 

Among the fibers now avail- 

able in the Feutron felts are: 
nylon, acrylic, polyester, cellu- 
lose acetate and tri-acetate, vis- 
cose, protein and metal. With 
such a range to choose from, 
you can select a felt or felts to 
give you the required amounts 
of resistance to corrosive chem- 
icals, biological and insect pest 
damage, flame, heavy abra- 
sion and moisture absorption; 
thermal stability and tensile 
strength. 
> Unique Gains—A prime ex- 
ample of how Feutron felt 
makes possible entirely new 
performance is shown by Amer- 
ican Felt’s new gasketing mate- 
rial Vistex with Teflon. Here, 
polyester fiber felt is impreg- 
nated with Teflon to give a 
highly resistant gasket that is 
free of undesirable lateral plas- 
tic flow. Through use of poly- 
ester felt Teflon’s properties 
can be utilized fully. 


Or still another example is 
the use of Feutron felt as the 
top or surface layer for rein- 
forced plastic laminates. A 
small amount of mechanical fin- 
ishing followed by a solvent 
wipe produces a mirror finish 
that is completely impervious 
to liquid. 
> Old Helps New—Synthesis en- 
ters the story of Feutron felts 
from still another angle than 
production of synthetic fibers 
for the felts. For the technique 
used in manufacture is a syn- 
thesis of the old “needling” 
principle of felt-making and 
modern engineering practice. 

Many of the characteristics 
of wool, hair or fur felt were 
very desirable to reproduce 
in synthetic-fiber felts. Unfor- 
tunately, felting achieved with 
these natural fibers could not 
be reproduced by similar means 
using synthetic fibers. 

Chemi-fibers do not react in 
similar fashion. But with the 
needling process a similar end 
result can be achieved. Barbed 
needles enter the properly pre- 
pared fiber bat and retract to 
pull and interlock the fibers. 
Mechanical pressure during 
“fulling” controls density of the 
felt-like structure. 
> Three Types — Three basic 
types of synthetic-fiber Feutron 
felts now are produced commer- 
cially by this technique: 

¢Mechanically interlocked 
felt with a woven-fabric foun- 
dation. 

¢Mechanically interlocked 
felt without any weave. 

eFelt with fibers inter- 
locked both by mechanical 
means and by shrinkage of the 
fibers. 

This third type, which in- 
volves shrinkage of the fibers, 
actually approximates “true” 
felt (wool) closer than the 
other types of synthetic-fiber 
felt. Shrinkage of the fibers re- 
sults from chemical treatment 
of the needled felt. 

Much effort is being directed 
toward further development of 
the process for the third type. 
Even now, with mechanical 
hardening followed by chemical 
felting, some of these synthetic 
constructions can be shrunk up 
to 50%, which approaches the 
maximum shrinkage in felting 
of wool.— American Felt Co., 
Glenville, Conn. 196A 
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Above . . . Eimco Pressure Drum Filters like this one are 
performing in a variety of industries processing complex 
slurries such as: Washing flammable material . . . coal 
tar de-ashing . . . production of pharmaceuticals . . 
extracting food products . production of specialized 
lubricating oil (involving volatile solvents) and filtering, 
solids from ether slurry. 

Left . Valve and connections are completely sealed 
within the pressure chamber. 


Here Are 5 Major Process Conditions... 


where correct application of Eimco Pressure Filters will get you appreciable advantages: 


(1) Where vapor pressure of the liquid at the filter 
feed temperature is too high to permit the efficient use 
of vacuum .. . (2) Where liquid viscosity is high 
(generally 100 centipoises or more) or solid particle 
size is very small, requiring a driving force greater 
than one atmosphere to get economic filtration rates . . 
(3) Where large labor savings and lower operating 
costs justify higher initial expenses . . . (4) Where 
employment of a valuable or high temperature gas for 
the production of a dried cake product is feasible .. . 
(5) Where filtration of saturated solutions results in 
excessive crystallization with a reduction in tempera- 
ture or pressure. 

Whether you are pre-planning for filter installations 
to handle new processes or are seeking to improve 


THE 


Research and Development Division, Palatine, Iilinois 
Export Offices: 


e Process Engineers 
: Eimco Building, $1-$2 South Street, New York 5, N. Y. 
BRANCHES AND DEALERS IN PRINCIPAL CITIES THROUGHOUT THE WORLD 
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present operations . . . these are some of the general 
conditions that justify an investigation into Eimco Con- 
tinuous Pressure Filter Equipment. 

Submit your problem to the Eimco Research and 
Development Center, Palatine, Illinois. They have com- 
plete facilities to test your slurry on all types of filtra- 
tion equipment to assist you in selection of a proper 
unit. 

After exhaustive tests, if research shows that pres- 
sure filtration can be correctly applied to your problem, 
you will find that Eimco Pressure Filters offer you pro- 
duction (and profit) advantages. 

Whatever your filtration problem, let Eimco’s 

competent research facilities go to work for you. 
Write today! 


EIMCO CORPORATION 


SALT LAKE CITY, 


UTAH 
Ine. Division, Sen Mateo, California 
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NEW ELECTRICAL & MECHANICAL EQUIPMENT .. . 





Metallizing Powder 


For rebuilding crankshafts, 
reduces friction. 


A new metallizing powder has 
been developed specifically for 
rebuilding engine and com- 
pressor crankshafts. Resulting 
surface develops anti-friction 
qualities which enhance de- 
livered horsepower and improve 
crankshaft life. 

New Colmonoy C-250 is a 
high chromium-nickel powder 
containing chromium borides. 
It features unusually low coef- 
ficient of friction, controlled 
surface porosity and good oil 
retention properties. Both of 
these characteristics contribute 


to improved wear resistance 
and service life—Wall Col- 


monoy Corp., 19345 John R St., 
Detroit 3, Mich. 198A 


Vertical Pump Motors 


Corrosion-proof for instal- 
lation inside or outside. 


Now available for all vertical 
pump installations is a complete 
line of totally protected, verti- 
cal, solid-shaft, P-base electric 
motors. 

These motors can be supplied 
in choice of protected, totally 
enclosed or explosive-proof en- 
closures with normal thrust 
bearings, 1-40 hp., and high 
thrust, 1-15 hp. 

Designed for installation 
either inside or outside, P-base 
motors are corrosion-proof 
against adverse conditions com- 
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monly found in process applica- 
tions. Shaft is sealed by a 
neoprene slinger that protects 
bearings and windings. Face of 
the mounting flange and the 
rabbet fits are machined after 
assembly to assure perfect mat- 
ing with the pump flange and to 
provide positive shaft alignment 
for quiet, long-life operation.— 
Reliance Electric & Engineer- 
ing Co., 1088 Ivanhoe Rd., Cleve- 
land 10, Ohio. 198B 


High-Voltage Starter 


Compact, self - contained 
and accessible. 


New Type ZHA high-voltage 
starter is self-contained, com- 
plete with control transformer 
to supply low voltage for push- 
button circuits. 

Starters may be mounted di- 
rectly against wall, or in double 
rows back-to-back, since they 
are completely accessible from 
the front. So compact is the 
starter that only 30 in. of depth 
are needed. 

Interrupting ratings are avail- 
able for squirrel cage, synchro- 
nous and wound-rotor motors.— 
Electric Controller & Mfg. Co., 
Div. of Square D Co., Cleve- 
land 28, Ohio. 198C 


Spark-Proofing Kit 


For electrical systems of 
industrial trucks. 


A new electrical spark-proof- 
ing kit now is available for the 
full Lamson line of standup and 
sitdown industrial trucks. It 
shields the electrica! systems 
on the gasoline engines to elimi- 
nate the possibility of any elec- 
trical sparks being exposed to 
inflammable fumes. 

Kit, which is only installed 
in the factory, consists of a 
totally enclosed and _ shielded 
distributor, a shielded ignition 
coil and sealed Romax cables 
which enclose all high-voltage 
ignition wires. The standard 
generator is fitted with protec- 
tive shields over the air vents 
to prevent foreign material 
from entering the generator.— 
Lamson Mobilift Corp., Syra- 
cuse 1, N. Y. 198D 


Metal Cutting 


Suitable for fabricating 
non-ferrous metals. 


Aircomatic inert-gas welding 
process now can be used to cut 
non-ferrous metals using stand- 
ard welding equipment. No 
special techniques are needed 
by the operator. 

Aircomatic welding employs 
a consumable wire electrode arc 
in an atmosphere of inert gas. 
A wide variety of metals have 
been cut with quality satis- 
factory for subsequent welding 
operations.—Air Reduction Co., 
Inc., 150 East 42nd St., New 
York #7, N.Y. 198E 





Marker Signal 


Illuminated by excitation 
from radioactive gas. 


The first commercial high- 
brightness safety signals and 
markers to utilize long-lived 
radioactive Krypton gas_be- 
came available recently. De- 
signed especially for  instal- 
lations where power’ and 
maintenance are limited, these 
devices come in a variety of 
shapes, sizes and brightnesses. 

Markers employ treated phos- 
phor crystals which are excited 
to luminescence by Kr*. Readily 
visible at distances greater than 
500 yd., these devices require 
no maintenance from the first 
day of installation. And cost 
associated with installation of 
circuits is eliminated com- 
pletely. — U. S. Radium Corp., 
Morristown, N. J. 198F 
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new higher-quality cyclohexanone 
from a new basic source! 


NADONE is the brand name for National Cyclo- _ available in tank cars or drums from our well-situ- 


hexanone . . . highest quality volume-production _ ated plant at Hopewell, Virginia. 


cyclohexanone offered. Minimum purity 99.0%! 


Working samples of NADONE are available to 


National Aniline now gives the resin, plastics, coat- — show prospective users its exceptional quality. 


ings and chemical industries a dependable new 


source of supply. Production is fully integrated Bulletin I-19 gives properties, reactions, suggested 
within Allied Chemical and volume is freely _ uses and bibliography. Use the convenient coupon. 


NATIONAL ANILINE DIVISION 


ALLIED CHEMICAL & DYE CORPORATION 
40 RECTOR STREET, NEW YORK 6, N. Y. 


Akron Atlanta Boston Charlotte Chattanooga Chicago 
Columbus, Ga. Greensboro Los Angeles New Orleans Philadelphia 
Portland, Ore. Providence Richmond San Francisco Toronto 


*Trademark 





Please send copy of Bulletin 1-19 to: 


NAME 











POSITION 





COMPANY 





ADDRESS 














NEW PROCESSING EQUIPMENT. . 





Heavy Duty Dryer 


For big, tough, hard-to- 
handle jobs. 


Both batch and continuous 
dryers are available to handle 
drying jobs where the solids be- 
come almost an unmovable 
mass, yet must be mixed during 
thé operation. 

One job being handled by the 
pan-type batch dryer removes 
valuable solvent from a sludge 
which goes through a very high 
consistency range approaching 
that of concrete. A specially de- 
signed close-fitting agitator 
driven at 10 rpm. by a 60-hp. 
motor keeps the sludge moving. 
Dried solids are discharged 
through a side outlet. 

Heat is supplied by Thermo- 
coil cast in the wall of the cast- 
iron vessel. 

A continuous model for the 
same service is mounted hori- 
zontally. Power input is lower 
per volume processed than with 
the batch unit. Both are avail- 
able in fabricated steel, clad 
steel and alloys, in addition to 
the cast iron mentioned above. 
—Bethlehem Foundry & Ma- 
chine Co., Bethlehem, Pa. 200A 


Sublimation System 


Purifies solids in a con- 
tinuous closed system. 


Certain solids, which can be 
purified by entrainer sublima- 
tion, are the type of material 
processed in the Wyssmont 
closed-circuit subliming system. 
Included in the system are the 
Turbo-Dryer sublimer, feed hop- 
per, recirculating fans, con- 
densers and reheater. 

In the sublimer is a tier of 
tray shelves and turbo fans ro- 
tating on the same vertical axis 
within a cylindrical insulated 
housing. Entrainer gas flowing 
over material on each tray picks 
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up subliming material and 
passes first to a filter, then into 
a series of sublimate con- 


densers. 
In the condensers, rotary 
scrapers remove condensed 


sublimate from the walls so 
that heat transfer rate is main- 
tained. Freed of sublimate, the 
entrainer gas circulates to a 
preheater and back to the sub- 
limer. 

Turbo-Sublimers are _ built 
as completely shop-assembled 
units in sizes from 60 to 360 sq. 
ft. net tray area. Larger units 
to 18,000 sq. ft. are sub-as- 
sembled for field erection— 
Wyssmont Co., Inc., 2700E 
Bridge Plaza South, Long Island 
City 1, N.Y. 200B 


Ed 






Kiln Chains 


For wet process kilns, re- 
sist heat, wear, corrosion. 


Newly designed links and 
shackles in the Thermopruf kiln 
chain system are said to pro- 
vide longer wearing qualities, 
greater corrosion and heat re- 
sistance than any steel-type 
kiln chain. A comparatively 
small inventory of Thermopruf 
links, connectors and shackles 
enables you to make any length 
of chain required without cut- 
ting or welding. 

Links are joined by inserting 
one leg of an open Thermopruf 
link through the loop of closed 
legs in the preceding link. Legs 
are closed in an ordinary bench 
vise. 

Shackle is heart shaped with 
two valleys, one for each end 
link. This double arrangement 
keeps end links from riding 
each other and greatly reduces 
wear both on end links and 
shackles. 


End connecting link is pear 
shaped and tapered. Cross sec- 
tional areas are greater at the 
points of heaviest wear. Tap- 
ered shape permits connecting 
directly to a Thermopruf link, 
eliminating stepdown links.— 
Allis-Chalmers Mfg. Co., Mil- 
waukee 1, Wis. 200C 





Centrifugal Showroom 


Retail style for complete 
industrial line. 


Adjacent to the testing lab- 
oratory and overlooking the 
firm’s huge machine _ shop, 
Fletcher Works recently un- 
veiled its  retail-type  centri- 
fugal-machine showroom. In 
this 1,200-sq.-ft. space, prospec- 
tive customers may operate the 
centrifugal machinery them- 
selves. 

On the showroom floor are a 
48-in. Flow-Clean stainless-steel 
washer-extractor used by the 
dry-cleaning industry, large in- 
stitutions and hotels; 40- and 
48-in. Whirlwind extractors 
used by textile, dry cleaning 
and laundry industries; Twin- 
tainer stainless-steel 50-, 54- 
and 60-in. automatic extractors 
fitted with overhead jib boom 
and electric hoist for switching 
baskets in dye houses, laundries 
and institutions; models of 
Junior and Standard extrac- 
ors used by textile, chemical, 
laundry and dry cleaning in- 
dustries; and the chip wringer 
that de-oils chips and turnings. 
—Fletcher Works, 2nd & Glen- 
wood Ave., Philadelphia, Pa. 

200D 
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USCOLITE PLASTIC PIPE 


That’s why Uscolite® plastic pipe and fittings 
come in two specific types, each equally good 
for its particular purpose. Just pick the right 
initials: 

Useolite CP: a styrene-acrylonitrile-butadiene 
copolymer is the ideal selection where maxi- 
mum resistance to impact is demanded; will 
handle safely most chemicals of industrial im- 


portance at working temperatures elevated to 
170°F. 


Uscolite RV: an unplasticized, unmodified poly- 
vinyl chloride (PVC) is the best choice for ex- 
tremely active oxidizing agents such as strong 
sulphuric, nitric and chromic acids. Impact 
strength and temperature limits are more than 
adequate for normal service. 
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Both Uscolite RV and Uscolite CP have been 
carefully engineered to solve particular cor- 
rosion problems. Our technical men will help 
you select which is better for the service con- 
ditions involved. 

Both types of Uscolite are extraordinarily re- 
sistant to corrosion. They are non-contami- 
nating, odorless, impart neither taste nor dis- 
coloration. Uscolite’s numerous applications 
throughout industry continue to multiply. 


If you have any problem in plastic pipe, 
consult any of our 28 District Sales Offices, 
each staffed with factory-trained engineers, or 
call any of our selected distributors, or write 
us at Rockefeller Center, New York 20, N. Y. 
In Canada, Dominion Rubber Co. Ltd. 


Mechanical Goods Division 
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PACKAGING & HANDLING ... 





Conveyor Belt Cleats 


Screw onto any belt quickly 
and easily. 


A recently developed molded- 
neoprene, screw-on cleat can 
convert any conveyor or eleva- 
tor belt into a cleated belt. It’s 
a simple operation done with 
nothing more than a punch and 
a screw driver. 

Cleats are attached to the 
belt by  flat-head machine 
screws and special countersunk 
washers which are secured to 
threaded metal inserts vulcan- 
ized in the base of the cleat. 

Inserts are imbedded in con- 
cave cups. When screw is tight- 
ened against washer, it pulls 
belt into cup. Both screw-head 
and washer sink below surface 
of belt, where they cannot con- 
tact pulley. 

Cleats are available from 
stock in heights from £ to 8 in. 
and widths from 14 to 24 in.— 
T. H. Hinchcliffe, 1450 La Loma 


Rd., Pasadena 2, Calif. 202A 
Tank Liner Sheet 
Compensates for thermal 


dimension changes. 


A tank liner sheet developed 
recently has built-in corruga- 
tions to absorb expansion and 
contractions of installed rigid 
tank liners. 

Individual sheets, 30 x 60 x 
‘s in., of Boltaron 6200 unplas- 
ticized polyvinyl chloride can 
be used to line tanks of almost 
unlimited size since expansion 
and contraction are confined to 
the individual sheets. Problems 
of buckling, warping and other 
distortions encountered with 
other linings are eliminated. 


Boltaron expansion sheet can 
be used with tanks of wood, con- 
crete, metal in most any condi- 
tion —H. N. Hartwell, Indus- 
trial Plastics Div., Park Sq. 
Bldg., Boston 16, Mass. 202B 


Self-Powered Feeder 


Operates by force of fall- 
ing material. 


Dry, free-flowing materials 
are fed at rates from 200 to 
2,000 lb./min. with the new 
Merchen self-powered feeder. 

Self-powered feeder operates 
on the principle of balanced 
weights. Force produced by 
feed material falling onto an 
impact pan is balanced by a 
preset counterweight. Position 
at which the counterweight is 
set determines the size of the 


feed-gate opening above the 
pan. 
Material striking the pan 


tends to overbalance the coun- 
terweight closing the gate. As 
force on the pan decreases, the 
counterweight opens the gate. 
These opposing forces actually 
balance at any desired feed rate 
set on the counterweight beam. 

Units are available with auto- 
matic shutoff to permit starting 
or stopping the feeder, or syn- 
chronizing with other plant 
equipment. — Wallace & Tier- 
nan, Inc., 25 Main St., Belleville 
9, N. J. 202C 


Industrial Tractor 


Powered by motor-genera- 
tor drive unit. 


Following the lead of rail- 
road locomotives, Model GLT 
four-wheel tractor uses a high- 
torque drive that has been well 
proven on the rails. 

Power train consists of a 
high-output generator direct- 
coupled to a gasoline engine. 
The generator powers a high- 
torque electric motor which, in 
turn, is direct-coupled to the 
differential pinion. 

Inherently high efficiency of 
this drive is said to reduce fuel 
consumption more than 25%. 
Furthermore, elimination of 
clutches, torque converters and 
mechanical or fluid transmis- 
sion drastically reduces the cost 


of maintenance and_ service 
parts. With no mechanical con- 
nection between the wheels and 
the engine, road shock is not 
transmitted to the engine so 
that engine life is longer.—Au- 
tomatic Transportation Co., Div. 
of Yale & Towne Mfg. Co., Chi- 
cago 20, Ill. 202D 


Floating Warehouse 


To operate between Tren- 
ton and Jacksonville. 


Increasing quantities of soap 
products, shortening, lubricat- 
ing oils and paint are going to 
travel along the Eastcoast in- 
land waterway. For C. G. Wil- 
lis, Inc., Paulsboro, N. J. has 
recently added to its fleet a 
256-ft. barge capable of carry- 
ing 2,900 short tons of cargo. 
An identical companion will be 
delivered next summer. 

Covering the cargo compart- 
ment are weathertight rolling 
hatch covers of welded steel. 
These covers telescope to allow 
a single opening almost half 
the barge’s hopper length. Or 
they can be arranged to permit 
several smaller openings. Sev- 
eral 4-ft. square openings in 
the cargo compartment coaming 
allow for transfer of freight at 
way points along the waterway 
route.—Dravo Corp., Neville Is- 
land, Pittsburgh 25, Pa. 202E 


Fork Extensions 


For broad line of pallet- 
type electric trucks. 


Special fork extensions have 
been developed for increasing 
the versatility of a line of elec- 
tric trucks. 

Attachments slip easily on to 
the standard forks doubling 
their length. With the exten- 
sions, pallet trucks are able to 
handle long, light bulky loads 
on either skid platforms or 
open-face pallets. 

Initially designed for one cus- 
tomer, these attachments now 
are available in a wide range 
of sizes and are adaptable to 
any pallet-type truck. — Lewis- 
Shepard Products, Inc., Dept. 
R-39, 125 Walnut St., Water 
town, Mass. 202F 
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in all processes. 


From pilot plant to full scale 








operation ... from drawing 
board to actual installation, 


Acme is pre-eminently equipped 





to serve the diverse needs of 


the process industries. 
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Octane Rating Requirements Up 


Equipment Costs Up 


Labor Costs Up 


Now, Oil’s Prices Inch Up, Too 


Only one more squeeze was needed to force 


lid off prices. 


It’s costing more and more to 
find, produce, refine and market 
petroleum products. Add on an 
international. supply - squeezing 
crisis like the Suez mess and 
you’ve got a pressure-pileup on 
prices which demands a safety 
valve. 

First whistling of pressure re- 
lief came last month when Hum- 
ble Oil, nation’s biggest buyer 
and seller of crude oil, upped, by 
35-45¢/bbl., prices it will pay. 
Right on top of this came a 
1¢/gal. boost in gasoline tank- 
wagon prices by Humble, Gulf 
and Continental Oil and the rush 
was on. 

Within a week nearly all ma- 
jor companies were offering 20- 
45¢/bbl. extra for crude and 
charging roughly 4-1¢/gal. more 
for all refined products. 
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Suez cutoff did the squeezing. 


> Last Straw—In a word, the 
whole thing figures. Few were 
surprised, or very sorry for that 
matter. Oil production men, in 
particular, have long warned 
about increasing costs being 
largely unrelieved by price in- 
creases. Suez, and the torrential 
demand for crude oil to keep 
Europe’s economy from atrophy- 
ing, was the last straw and the 
industry knew it. It was just a 
question of who would make the 
first move. 

Will the new prices stick? 
Most producers think continued 
domestic demand alone will en- 
able them to retain better part 
of crude increase. Resumption 
of Suez traffic, though, could re- 
new heavy stockpiling of crude, 
a real danger before Middle East 
tieup. Fuel oil markets will prob- 


ably accept permanently higher 
prices, too. 
Bloated gasoline stocks are an- 


other matter. History-making 
high levels make for a soft mar- 
ket and reluctance to ask for 
price hikes. 

But refiners, faced with rising 
costs and, now, a higher priced 
crude, may have no alternative 
but to insist on at least part of 
present increases when Suez 
Canal is reopened. 
> Out of Balance—A combina- 
tion of higher-costing materials, 
equipment and payroll, plus qual- 
ity improvement pervades the 
oil industry. In past three years 
truck prices have risen 10%; 
metal and metal products, 11%; 
average wages and related costs, 
20%. 

Capital spending plans for 
1957 of more than $6 billion are 
50% more than they were four 
years ago and double those six 
years ago. Refiners, alone, will 
spend 50% more this year than 
they did last year. 

Contrast this with returns. 
For the period Aug. 1953 to Aug. 
1956 the government index of 
wholesale prices shows industrial 
products up 6.5% whereas whole- 
sale prices of heating oil are up 
only 5% and gas prices, exclud- 
ing taxes, up only one-half per- 
cent. 
> Headaches Remain — Price 
hikes have temporarily relieved 
one of oil’s biggest economic 
problems for 1957, price cost 
squeeze. But at least two big 
ones remain: 

e First dilemma is the huge 
gasoline inventory, up 12% in 
1956 and untouched by Suez de- 
mands. Says L. F. McCollum, 
president of Continental Oil Co., 
“This problem is_ particularly 
distressing because it is one that 
could have been easily avoided 
through more prudent manage- 
ment of refinery operating sched- 
ules.”” McCollum claims a reduc- 
tion of 109,000 bbl./day in re- 
finery runs for seven months, 
coupled with reduction in gas- 
oline yields of from 49.7 to 
49.4%, would have held inven- 
tories to manageable levels. Up- 
ping distillate yields from 22.4% 
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With EC &M contactor-lifter, contac- 
tor is easily raised above oil level for 
easy inspection without disconnecting 
any bolts or leads 





Down-view into oil tank. Note com- 





ECaM 


Mea ear ae 


(2200-4800 VOLTS ) 


—THEY’RE Cnecifically Designed 


FOR DUSTY, CORROSIVE ATMOSPHERES 


ECaM Type ZHS Starters are a “natural” for 
chemical plant service because the high in- 
terrupting capacity ZHS contactor operates 
under oil. Being totally oil-immersed, this con- 
tactor is always well lubricated, protected from 
corrosion and requires infrequent inspection. 
There are additional advantages— 

QUICKLY INSTALLED because starters are 
shipped with all internal wiring complete. 
These ready-to-use starters cut installation 
time and cost. 

HIGH INTERRUPTING CAPACITY «+ These 
EC«&M Starters are available in enclosures for 

‘ indoor or outdoor mounting, and are supplied 
EC&M Type ZHS High Voltage in 3 ratings—(1) 50,000 KVA (certified) in- 
Starter in NEMA 3R (raintight) en- Pil ity (inh on he “se 
closure with threaded connections pting capacity (inherent in the starter 
for conduit (2) with power-type, current-limiting fuses — 
(3) VALIMITOR® (volt-ampere-limitor), the bus 
may be of unlimited KVA. 








Exterior and interior views of 






An installation of two EC&M 2300 volt, reversing dynamic braking starters 


pactness of contactor and transformer in a large rubber plant 
assembly. All leads are anti-syphon 


For the complete story, write for Bulletin 8130-CH 


THE ELECTRIC CONTROLLER & MFG. CO. 





A DIVISION OF THE SQUARE D COMPANY 
CLEVELAND 28 « OHIO 
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figuring best defense is good of- 
Domestic Petroleum Demand: Records Behind, Records Ahead* fense, is pleading for increased 
allowances. 
{1000 bbt-/day) Resources development will get 
% Increase % Increase more government help in view of 
; Over Over Middle East developments. Oil 
1956 1955 1957 1956 shale work and synthetic gas- 
Cease es 3,804 5.0 3,967 4.3 oline projects will benefit. 
Spmmsate fuels... sees 1,734 8.9 1,803 3.9 Natural gas controls will be 
eee fuels. 2 es 1 , 555 1.8 1 ,975 1.3 reappraised. With White House 
Liquefied petroleum gas....... 443 13.3 482 8.7 help Federal controls on gas pro- 
Sermons. eo ss 121 3.8 122 0.8 duction should be relaxed some- 
a 6 a ia 186 20.8 16.0 178 meray 
Bee ee ss 242 4.5 271 lh? > Octane Orgy—Refiners have a \ 
ee ee 331 3:3 325 —1.7 tiger by the tail: super octanes. 
ee 5.8 9, 265 4.1 Paesces ak the leek whee tac 
° ; number added draws blood. 
a ene OO Octanes have been climbing ) 
for some time, with some pretty 
big jumps for individual years. I 
But a lot of the increases re- 
to 22.7% would have taken up military demand. But jet fuel flected natural reactions to two P 
distillate slack. still meets less than 3% of total war-interruptions in operations V 
eSecond problem concerns oil demand. to gratify consumer .needs. d 
most efficacious movement of Asphalt—demand up 11.7% as After World War II and after 
crude oil to Europe until Suez Federal highway program gets Korea there was a drive to make M 
Canal reopens. The Government under way. up for lost time. Gas quality uw 
has already given its blessing to LPG—demand up 8.7%. Chem- improved. Also, industry used p 
coordinated action by oil compa- ical industry requirements and equipment installed for avgas 
nies to do the job. Continental’s motor fuel needs will be the manufacture more _ efficiently w 
McCollum warns against the too- biggest factors. than was feasible in wartime. 
simple expedient of increasing Lubricants—only a modest in- Result: A better motor fuel. st 
domestic oil production (with crease. Ratio of motor oil use to Octanes would have leveled me 
the necessity of turning it off gasoline use continues to de- then but for the competitive ex- | 
again when crisis abates) before crease. Further advances in effi- igencies of the race to feed the ou 
further withdrawals are made cient lube use expected. souped-up cars coming out of 
against sizable crude oil stocks Crude Oil—domestic demand Detroit. ad 
on hand in this country, particu- of 9,300,000 bbl./day, up 4.1%. At 97-98 (Research octane rat- 
larly in inland regions where Run to stills to be 8,221,000 bbl./ ing) the limit of normal refinery W 
surpluses exceed those in coastal day, up 3.2%. operations has been reached. ot 
areas. Well Completions—58,850. Al- Special catalytic reforming tech- 
> Outlook Good—Problems not- —_— though this is 2,184 more than niques like Rexforming, Plat- 
withstanding, oil’s general out- 1955 record, roughly three- forming, Ultraforming, as well 
look for 1957 is most assuredly fourths were either service wells as newcomers like isomerization 
healthy for all petroleum prod- or dry holes. Thus, number of and hydrogen processing, are a 
ucts : new productive wells may show must if octanes are to get up to 
Gasoline—domestic sales up _ first dip in six years. and over 100. 
4% in 1957. Increase of 3-4% in > Watch Washington — Oil men > Less Latitude — For the re- 
gasoline-consuming vehicles on will be watching the new Con- finer’s flexibility is almost gone. 
roads will do it. Military switch gress as it gets down to work in He’s approached the legal limit 
to jet fuel will cause avgas de- Washington. for tetraethyl lead addition 
mand to level off. Requests to restrict imports (more wouldn’t improve anti- 
Distillates—only 4%. gain for of crude oil will be deferred until knock quality much, anyway). 
Diesel fuel. Railroad conversion European needs, occasioned by He’s pretty much run out of 
almost complete. Most gains wil! Suez crisis, abate. Then look for regular alternate feedstocks— 
be due to new trucks and buses. new proposals. like distillates and residual oils 
Heating oils will climb 5-6%, a New certificates of necessity— —for conversion to gasoline via 
little less than expected 7% in- with accompanying fast tax cat cracking and thermal reform- 
crease in home burners because writeoffs—will probably not be ing. Diesel engines, industriai 
newer units are more efficient, forthcoming for capital projects and home fuel demands an? ivt 
newer houses better insulated. in view of government’s will- planes compete too hard for these 
Residual Fuel—little change. ingness to grant tax relief for other fractions. 
Added supplies of this industrial only that capacity which is Thus he must either work over 
oil not available anyway. Re- clearly necessary to national se- the gasoline fraction he has, sac- 
finers make less and less of this curity. rificing yield for extra octanes, 
residual material. Depletion allowances will stay or go for the fancy processes. 
Jet Fuel—up 12% because of at present level. Oil industry, Either route costs money. TREN 
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CONTOUR- 
TREN 


: | welded stainless pipe 









. ’ 

| that’s smoother, stronger 
. New Contour-Trentweld outperforms any other 
pipe, welded or not. Here's why: Contour- 


s Welding is an entirely unique method of pro- 
ducing pipe and tubing. It puts gravity to 
work to pull down the molten weld metal 


e 

1 until it exactly conforms to the contour of the 

nT pipe. Result: A smooth pipe or tube free of 

c undercut or bead. 

. What's more, the Contour-Weld process 
starts with uniformly rolled stainless strip, 

d which insures constant wall thickness through- 

a out the pipe. 


if But the only way you can fully appreciate the 
advantages of new Contour-Trentweld is to try it. 








; We think youll agree, it can’t be beat by any 
d. other pipe, welded or not. 
“ss 
t- 
2] - ° 
io Why Trent’s Exclusive Contour-Welding Process Means Smoother Welds... 
a 
to Normally, in producing welded pipe, the weld is made at the top. But gravity 
plays a nasty trick. It tugs at the fluid metal in the weld zone, pulling it down 
I 3 I 
e- toward the middle of the pipe. The result, particularly in the heavier gages, 
i is a perceptible bulge where it hurts the most — right on the I.D. surface. If 
oe you try to get rid of the bulge —at fair cost — the metal is undercut — and 
it corrosion and erosion start there. 
on 
ti- 
) ‘ 
of 
— But Trent put a stop to that — simply bv going into partnership with gravity. 
ils With their exclusive Contour-Welding process, they weld at the bottom — and 
ia gravity works for them. For then, the bulge is in the opposite direction — 
a blending in perfectly with the contour of the pipe itself. 
jai 
it 
se e ° 
NTOUR || Stainless and High Alloy 
: ELD , 
c- NTW Welded Tubing 
es, 
es. 
TRENT TUBE COMPANY, GENERAL SALES OFFICES, EAST TROY, WISCONSIN (Subsidiary of Crucible Steel Company of America) 
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Major Alcohols Gain Again 
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1956: Solid Gains for Solvents 


Prices and demand held up so strongly last year 


that aleohol and solvent producers were moved to tack a 


tidy gain even on 1955’s record output. 


Putting two production-jump- 
ing years back to back—some- 
thing they don’t always do—sol- 
vent and alcohol makers turned 
out 8% more product in 1956 
than in 1955, itself a record year 
(15% better than 1954). 

A majority of solvent plants 
operated at full capacity last 
year as most producers reported 
5-10% gains in their business. 
Threefold stimuli: Price ad- 
vances of 2¢/gal. for ethyl and 
isopropyl alcohols, 24¢/gal. for 
methanol, and 4¢/lb. for ketones 
and other solvents (esters and 
higher alcohols), all announced 
at outset of 1956; accelerated 
demands at beginning of year; 
and high level of business in 
general. 

1957 should be another good 
year although gains may be more 
modest. Producers, near the top 
of their capacities, will not step 
up output much unless nation’s 
economic level moves up at 
faster-than-expected rate this 
year. 

P Ethyl Price Lags—Ethy] al- 
cohol production for 1956 is esti- 
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mated at 252 million gal., up 
about 6% over 1955. All pro- 
ducers entered 1956, as they did 
in 1955, with low inventories. 
Output of three large producers, 
National Distillers, Carbide & 
Carbon, and Shell, was, in fact, 
slightly behind their sales de- 
mands. 

So firm was ethyl’s price struc- 
ture at the beginning of the year 
that pressure for additional price 
rises bore down upon the market 
throughout the year. 

Here’s why. First of all, ethyl 
alcohol was a little short. The 
large quantity of French alcohol 
was liquidated during the year. 
Limited amounts of molasses 
available at economic prices cur- 
tailed fermentation production 
of ethyl] alcohol. 

Secondly, demand was strong. 
Requirements for polyethylene 
production and other outlets 
forced producers to divert ethyl- 
ene normally ticketed for alcohol. 
Ethylene to meet these non- 
alcohol demands was credited 
with higher values than those 
charged into alcohol. Hence the 


feeling by synthetic producers 
that ethyl’s price should be raised 
to reflect those higher values. 

All ethy] alcohol plants oper- 
ated at reasonably satisfactory 
levels during 1956, as they did in 
1955 (except for ethylene short- 
age previously mentioned). Esti- 
mated synthetic production was 
190 million gal., compared to 178 
million gal. in 1955 and an in- 
stalled capacity of 215 million 
gal. 

Synthetic alcohol accounted 
for 71% of total consumption; 
if we deduct imports of 14 mil- 
lion gal., consumption of syn- 
thetic moves to 77%. 
> Methanol Tight, Too — Pro- 
duction and demand for synthetic 
methyl] alcohol reflected over-all 
expanding economy. 1956 pro- 
duction was about 227 million 
gal., 10% over 1955. 

Demand for formaldehyde and 
pentaerythritol for plastics in- 
creased considerably so _ that 
methanol, very tight at 1955’s 
end, got a 24¢/gal. price hike at 
1956’s outset. 

Market is still so firm that 
Du Pont, Commercial Solvents 
and Olin-Mathieson announced 
capacity expansions. By 1958 
methanol production will be up 
nearly 50 million gal. 

As usual, wood distillation al- 
cohol was sold as a denaturant 
for ethyl alcohol. Latter’s high 
demand carried wood alcohol 
sales to very satisfactory levels. 
> Acrylics Help Isopropyl—Pro- 
duction of isopropyl alcohol in 
1956 was about 165 million gal., 
6% above 1955. Sales were so 
good that the three producers, 
Carbide, Enjay and Shell, ended 
the year with no inventories and 
were faced with a possible short- 
age during 1957’s first quarter. 
(Shell announced it would in- 
crease its capacity by 17 million 
gal.) 

Isopropyl’s use in petroleum 
industry gained momentum over 
the year. Newer acrylic-type pro- 
tective coatings prefer ketone 
solvents to ester types; thus, ace- 
tone (big consumer of isopropyl) 
sold very well. Another factor 
firming isopropyl market was re- 
duced acetone production via 
fermentation. 

» Higher Ketones Come In—As 
already indicated, acetone de- 
mand was firm throughout 1956. 
Solvent closed out year with low 
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Tank linings “of 
HYPALON * for 


extra-high resistance 
to oxidizing agents 


Long-lasting protection for storage 
and processing tanks handling some 
of the strongest oxidizing agents is 
now possible, thanks to tank linings 
of HYPALON, Du Pont’s new synthetic 
rubber. These are the special applica- 
tions where severe service conditions 
justify the use of a special-purpose 
elastomer coating. 

Applied by standard lining meth- 
ods, resilient linings of HYPALON re- 
sist deterioration from such chemicals 
as chromic acid, sodium hypochlorite 
and pickling solutions, For the com- 
pletelistofchemicalstowhichHyPALON 
has superior resistance, use the cou- 
pon below. 

The resistance of HYPALON tochemi- 
cal attack suits it well for particularly 
demanding jobs in the chemical indus- 
try. Its extra-long service life can mean 
savings in replacement and mainte- 
nance in each of these products: 


Acid hose 

Gasket and packing 
Tank linings 
Protective coatings 
Molded parts 

Roll coverings 


Other properties of HYPALON include 
exceptional resistance to heat, com- 
plete ozone resistance and resistance 
to abrasion and flex cracking. 
Remember the name HYPALON when 
arubber product is needed that must 
withstand the most severe oxidizing 
conditions in your laboratory or plant. 





THERE IS A LONG service life ahead for 
this tank section used for storage 
of calcium hypochlorite. It’s lined 
with HYPALON. 

















WHITE NEOPRENE LINING is sprayed on the interiors of 
tank cars used to ship hot, concentrated caustic soda. 


Neoprene coatings have solved the prob- 
lem of transporting and maintaining the 
purity of rayon-grade caustic for the Co- 
lumbia-Southern Chemical Company, 
one of the largest caustic-soda producers 
in the country. Used as a lining in hun- 
dreds of tank cars, these durable coatings 
prevent iron contamination and are giv- 
ing an average of 5 years’ service. 

The neoprene linings successfully with- 
stand the attack of 50% and 73% caustic 
soda shipped at temperatures ranging 
from 145° F, to 250° F, The linings can 
be applied in about 72 man-hours, in- 
cluding sandblasting, vacuum cleaning, 
application of two brush coats of chlori- 


aU PONT 


REG. us pat. OFF 


NEOPRENE coatings give 5 years’ service 
in tank cars carrying hot concentrated caustic 


| Tam paitticularly intérested in 









7, 


nated rubber primer and 12 to 14 spray 
coats of neoprene latex resulting in a 
coating of 20 mils. 

The neoprene coatings have served so 
satisfactorily in tank cars that Columbia- 
Southern has adopted the same type lin- 
ing for storage tanks and asa coating for 
tank-car exteriors. 

This is a typical example of how neo- 
prene can reduce maintenance costs. Its 
service record is also exceptional where 
exposure to oil, heat, chemicals or weather 
is a factor. For more information about 
neoprene used in hundreds of other prod- 
ucts such as gaskets, hose, cable or gloves, 
fill out and mail the coupon below. 





Du Pont Elastomers.” 


[_] Please send me a copy of your free publication “The 


Name 


E. I. du Pont de Nemours & Co. (Inc.) Firm 
Elastomer Chemicals Dept. CE-3 Address Jninienatiinaiintaipaiae 
Wilmington 98, Delaware City___ 
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inventories and a firm price 
structure. 

Market for methyl ethyl 
ketone was, as in 1955, ex- 
tremely good. All producers 
were able to sell their entire 
output with the two larger 
ones, Shell and Enjay, planning 
an increase in facilities by lattcr 
half of this year. 

Increased demand for vinyls 
and replacement of n-butyl ace- 
tate by methyl isobutyl ketone 
kept MIK producers hopping. 

Carbide introduced some high 
molecular weight ketones last 
year which will affect solven: 
business in 1957. 
> High Alcohols, Esters Slip — 
Sales of higher alcohols and es- 
ters did not keep pace with over- 
all demand for solvents. This de- 
cline is partially due to a change 
in protective-coating industry 
where ester-type solvents con- 
tinue to lose ground to ketones, 
and partially due to curtailed 
production of n-buty] alcohol. 

Ketones have a better intrinsic 
value as paint solvents than their 
corresponding acetates. At the 
same time, their raw materials, 
the alcohols, whether from fer- 
mentation or synthesis, have 
higher values than are reflected 
in alcohol selling prices. 

As in 1955, the two producers 
of isobutyl alcohol were often 
inclined to sell their product at 
low prices when their tanks were 
full. 

Amy] alcohol’s market was 
firm in 1956, but with a shift in 
source of supply as amyl from 
the three Oxo processors made 
substantial headway at the ex- 
pense of amyl from other proc- 
esses. Expect this trend to con- 
tinue more strongly this year. 
> Levels Ahead for Alcohols 
While markets for formaldehyde- 
and pentaerythritol-type resins 
should continue to increase, 
methanol anti-freeze markets 
will continue to yield to ethylene 
glycol which had its biggest year 
ever as anti-freeze. 

Economically, the growth of 
methanol depends on demand 
and value of ammonia, since they 
are co-products. So it is expected 
that methanol will show only 
normal growth during 1957. 

With cheap molasses virtually 
gone, fermentation ethanol will 
slip further unless producers can 
convince government to release 
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Consumption by Industries 


Oct. Nov. 
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Coal products....... 12.0 11.6 
Explosives. .... ae ME w14 
MINIM oc 6.54 4.6 ene 69.1 69.3 
co eee ere 26.6 26.4 
Jron & steel......... 20.3 19.4 
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PGMS: osc cscs SOS 26.0 
Pulp & paper....... 39:2 37.4 
ROMO aio ssa ences 7 8 a7 5 
Rusher... ....... ° fare 6.3 
TORIES 26 5.20 eae. GN 11.1 


surplus grain at very low prices. 
A government committee is cur- 
rently reviewing this proposal. 
> Need for Raw Materials — 
With increased demand for poly- 
ethylene, polypropylene, vinyl 
resins, styrene and elastomers, 
the raw materials which have 
been going into alcohol produc- 
tion are being siphoned off into 
the plastics field. Hence, raw ma- 
terial makers are not under same 
pressure to sell their products 
as they have been in past years. 
Several new alcohols were an- 
nounced last year, as a result 
of changing Oxo process tech- 
niques; it is certain more will be 
developed in 1957. This more 
economical process will tend to 
keep price levels down and may 
enable detergent manufacturers 


to bring out new type products, 
These in turn would increase 
markets for these higher alco- 
hols considerably. 

New production—from Stano- 
lind’s rehabilitation of large syn- 
thetic plant in Texas—did not 
materialize in 1956 as antici- 
pated. 


Nation Will Gain from 
Tax Aid to Small Firms 


Tax relief for small business 
—a much-discussed possibility 
these days—is vital in meeting 
nation’s needs for the tools of 
automation and for technical 
manpower. So says a spokesman 
for small business, Robert Sheen, 
president of Milton Roy Co. 

Sheen points out that 97% of 
all companies producing instru- 
ments and related products are 
in the small business category 
(less than 500 employees). Al- 
most 95% employ fewer than 250 
people, 80% fewer than 50. This 
same small business category 
(for all industries) has been the 
scene of an increasing number 
of sell-outs, mergers and consoli- 
dations in recent years, too. 

Biggest roadblock for these 
harried firms is lack of capital to 
take an idea through to success- 
ful manufacture and sale. Sheen 
puts forth some specific pro- 
posals to help them: 

¢ Permit any business, large 
or small, to depreciate its first 
$50,000 of capital investment in 
any one year in any manner it 
chooses. Write it off in a year’s 
time, as an expense, if need be. 

ePermit corporations, for 
the next five years, a credit 
against taxable income of $1.50 
for every $1.00 contributed to 
educational institutions. True, 
the government would be a part- 
ner in paying for educational 
needs. But private enterprise 
would decide where the money 
would be spent—and how much. 

Today, corporations are per- 
mitted 5% of net income for 
charitable and educational de- 
ductions. Sheen maintains that 
many companies, particularly the 
smaller ones, can’t afford such a 
big slice of their income. Gov- 
ernment credits would, then, help 
industry maximize its assistance 
to education. 
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PHILOLOGY and FILTERAIDS 


Joseph Conrad speaks of words “debased 
by centuries of careless usage,” and a 
glance in any good dictionary does show 
that many of our everyday words no 
longer have any clear-cut meaning. This 
is particularly true in the field of filtra- 
tion, where many people become con- 
fused between filteraid quality and filter- 
aid grade. This confusion is probably 
compounded by the diatomite industry 
practice of naming their different filter- 
aids, rather than designating them by a 
simple direct-reading grade designation. 

We might better talk of filteraid effi- 
ciency —the ability to give maximum 
throughput with consistent clarity at 
minimum dosage. This high performance 
is essential both for your product quality 
and to hold operating costs in line. There 
are many cases where the production rate 
of an entire plant depends directly upon 
the output of the filter station. And high 
performance is a function of both quality 
and grade. 

In diatomite filteraids, quality and 
grade are not the same thing. Every major 
filteraid supplier has available a series 
of grades, ranging from a fine particle 
size grade to a coarse particle grade, with 
flowrate increasing and clarity decreas- 
ing as the particle size increases. This 
series permits matching the filteraid to 
the characteristic of the feed liquor. 

However, filteraids from different 
suppliers may be equivalent in grade but 
vastly different in quality or efficiency. 
The poor quality material may develop 
flowrate equal to the better material but 
be inferior in clarity. Or, clarity may be 
achieved at the expense of flowrate. The 
most common weakness, however, of 
poorer quality filteraids is their inability 
to cope with the occasional tough batch 
of liquor encountered in almost every 
plant. 

This property — the ability to handle 
the tough batch, at economically sound 
dosage — is the true test of a top quality 
filteraid. This characteristic is not built 
into a filteraid by accident. It takes sound 
experimental work, based on years of ex- 
perience in filtration, to develop the basic 
information as to particle size distribu- 
tion and other characteristics required in 
a good filteraid. And, to make this know]- 
edge effective, quality filteraid produc- 
tion must be backed by control of re- 
serves of high quality raw materials, 
together with milling and sizing equip- 
ment which will process the material 
within the very narrow limits imposed by 
asystem of rigid quality controls.To date, 
this is the only known method to insure 
top quality in diatomite filteraids. 


P. W. Leppla 
Technical Director 
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... but just one quality! 


| = and certain kinds of fruit have this one thing in common 
— that grade is a matter of size, and has no reference to quality. The 
smaller fruit may be the equal of the larger in everything but size. 

Filteraid quality means the highest possible degree of clarification 
for the grade employed, at greatest throughput per quantity of 
filteraid. Dicalite achieves this high quality—in every grade—by (1) 
careful selection of the crude diatomite from Dicalite’s four high- 
grade deposits; (2) processing with the industry’s most modern 
equipment, and (3) the industry’s most rigid quality control system, 
which assures the same carefully controlled particle size range and 
distribution for each grade, uniformly, dependably, lot after lot. 
Which may explain why so many leading firms in every branch of 
processing have standardized on Dicalite Filteraids. 
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DICALITE HAS SEVEN GRADES OF FILTERAIDS 
-»-»BUT ONLY ONE QUALITY— THE FINEST! 


For more complete information, write 


Veatll Vicalile 


DIATOMACEOUS MATERIALS 
dicalite division, great lakes carbon corporation 612 south flower st., los angeles, california 
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Spotlight on Quality... 


Because WELDCO Pipe and Tubing 
Are Made With the Exclusive 
Double-Fusion Welding Process 


pecause 


Whatever Your Needs In Tubing ... You‘re ‘Way Ahead With WELDCO 


THE YOUNGSTOWN WELDING & ENGINEERINC CO. - 3724 Oakwood Ave., Youngstown 9, Ohio 
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Centrifugal force moves vanes to outside 


How Ro-Flo units operate: 


wall to form air chamber. 











vam i 


ys after year there is no change in the 
efficiency of a Ro-Flo compressor. 

Efficiency always remains uniformly high 
even if parts wear. Here’s the reason: 


During operation the sliding vanes of the 
rotor (see cross section above) press against 
the cylinder wall to form air cells. Even if 
these vanes wear, the centrifugal force holds 
them in contact with the cylinder wall so 
that the air cell never changes and efficiency 
ond air flow remain constant. 


Rotary Means Smooth Operation 
Smooth rotation cuts vibration ... eliminates 
need for heavy foundations. Small Ro-Flo units 
can be bolted directly to the floor. Large units 
need only a simple slab. 


Smooth-running Ro-Flo Compressors 
cut vibration, and provide... 


Constant 
Efficiency 


Maintenance is low. There is no wear and 
tear on compressors from shock and vibration 
...no pistons and valves. 


A Type and Size for Every Need 
Single-stage units for pressures to 50 pounds 
gauge, and volumes from 42 to 3245 cfm. Two- 
stage units for 250 to 1800 cfm at pressures 
from 60 to 125 pounds gauge. 

Single and two-stage vacuum pumps for 
vacuums to 0.3 inch mercury absolute from 22 
to 5950 cfm. 


GET INFORMATION — Call your nearest A-C 
office or write for bulletins 16B8244 (2-stage) 
and 16B8126 (1-stage). Allis-Chalmers, Indus- 
trial Equipment Division, Milwaukee 1, Wis. 


Ro-Flo is an Allis-Chalmers trademark. 


ALLIS-CHALMERS 
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PRACTICE... 


Pp ROCESS F LOWSHEET EDITED oy T. Py sans 


RAW MATERIAL for one booming antibiotic comes 
from process stream of another. Aureomycin (above) 
is the starting point for... 


‘Tetracycline: 
Engineered to Market 


In the case of antibiotics the traditional alliance 
of the miraculous and the rare has been dissolved. 
For, though still “miracle” drugs in their utility, 
antibiotics today rate as bulk chemicals supplying 
a steadily expanding and _ strikingly profitable 
market place. 

In 1956 some 1.6 million lb. grossed, at the man- 
ufacturers’ level, $300 million in medicinals alone. 
And R. A. Gosselin & Co. (Boston), industry 
market researcher, predicts that in 1957 sales will 
grow to 2 million lb. 

Of the ever-multiplying antibiotic family, tetra- 
cycline rules as the dollar kingpin. It accounted 





Locked in hot battle for a boom- 
ing market, Lederle looks to process 


know-how for a competitive edge. 


for 40% of all antibiotic sales in 1956 with about 
200,000 lb. worth some $120 million. 

> Three Hot Competitors—Right now three out- 
fits manufacture this antibiotic—each under its 
own brand name. Lederle Laboratories ( Pear] 
River, N. Y.) puts out Achromycin, Chas. Pfizer 
& Co. (Brooklyn, N. Y.), Tetracyn and Bristol 
Laboratories (Schenectady, N. Y.), Polycycline. 

Exactly how much each produces, however, the 
companies shy frora reporting. Lederle acknowl- 
edgeably rates as the largest, primarily because it 
was the first to swing into full production (early 
in 1954). Bristol (whe also supplies Squibb and 
Upjohn) and Pfizer, however, are running hot on 
its heels. 
> Two Processes—Lederle and Pfizer travel much 
the same process route. Bristol strikes out on a 
slightly different track. 

Bristol] produces the tetracycline directly via 
fermentation, then goes on to leach it from the 
mash and crystallize out a pure product. Lederle 
and Pfizer, on the other hand, turn up chlortetra- 
cycline (Aureomycin) in their fermentation opera- 
tion. Then, after leaching and crystallizing out a 
pure product, they catalytically dechlorinate the 
Aureomycin to come up with tetracycline. 
> Batch Beginning—lIn the spirited horse race 
for the market, Lederle looks to engineering know- 
how to maintain its competitive edge. Its prime 
target: Highest antibiotic recovery from starting 
materials at the highest production rate. 

Lederle runs its fermentation on a batch basis 
to allow close control of optimum operating con- 
ditions, so urges antibiotic-producing streptomyces 
aureofacien to maximum production. Too, Lederle 
researchers are continually developing more in- 
dustrious strains of the microbe and more effective 
nutrients for them to feed on. 

Without specifically citing numbers, Lederle re- 
ports that it now gets higher production from 
considerably less starting materials than ever be- 
fore thanks to a particularly busy microbe strain 
that it’s recently bred. In this way Lederle has 
continuously boosted its plant’s production po- 
tential without physically expanding the instal- 
lation. 
>From Batch to Continuous—Directly after the 
fermentation stage Lederle switches into con- 
tinuous operation to get a top production rate. 
Twenty-thousand-gal. fermentors supply mash to 
four 20,000-gal. holding tanks. These tanks then 
continuously feed the rest of the flowsheet. Lederle 
schedules its fermentors as needed to keep these 
four tanks equipped to meet the production rate. 

Continuous operation centers around the initial 
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leaching of the filtered fermentation mash. 
Slurried in solvent, it feeds to a decanter where 
it separates into an antibiotic-rich liquid layer 
and a solid mycelia layer. Solids drop through a 
baffled column, counter-current to solvent stream, 
for further washing. This solvent stream flows 
back to slurry the filtered fermentation mash; 
solids, still retaining some antibiotic activity, are 
dried and marketed as animal-feed supplements. 

Liquid layer goes to a vacuum concentrator 
where crude crystals are dropped out. Then they 
are redissolved and recrystallized to get a pure 
product. 

Degree of antibiotic recovery in the leach and 
crystallization steps, Lederle feels, depends largely 
on the type of solvents used. To leach the mash it 
uses butanol; it recrystallizes pure product from 
ethylene glycol monoethy] ether. 
> Catalytic Hydrogenation—To convert the chlor- 
tetracycline to tetracycline, Lederle runs a 
catalytic reduction in a hydrogen atmosphere. 
Though Lederle refrains from specifying the 
catalyst it’s using, the literature reports pal- 
ladium-on-carbon as the most successful for this 
operation. 

Pure crystals of Aureomycin are slurried in the 
glycol ether with catalyst pellets and introduced to 
a reactor. After the dechlorination and hydro- 
genation the pure tetracycline is crystallized, dried 
and blended for market. Lederle also sets aside a 
portion of its chlortetracycline production to be 
sold as Aureomycin. 
> Beating Corrosion—As in most fermentation- 
based operations, contamination from corrosion 
poses a serious threat to product purity and re- 
covery. So Lederle is always searching for more 
effective materials of construction. 

Right now most of its equipment is rubber-lined 
steel including pipes and pumps. Centrifuge 
screens are also of rubber. The fermentation and 
holding tanks, however, are lined with baked- 
phenolic resin. And a clarification tank is acid- 
brick lined while drying trays are of plastic. 
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@ FERMENTER: Twenty-thousand-gal., water-jacketed 
tanks, each with a 1,000-gal. seed tank, run at 26-28 C., 
pH 6-7 for 60-70 hr. to produce chlortetracycline-rich mash. 
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FLASH EVAPORA- 

TOR: Butanol is flashed 
from Aureomycin solution to 
crystallize out the antibiotic. 
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result of an Pre-fabrication saves time, space 


iii and money when B&W Seamiess 


good Welding Fittings are used! 
feotelasiaalelja 





The engineer on this job knows his business. He speci- 

fied B&W Seamless Welding Fittings and arranged for 

pre-fabrication. Think of the time, space and money 

he’s saving management. THE 
And there’s no question of the pre-fabricated sections NATURAL 

fitting when they're ready to be installed, because SOURCE FOR 

they’re dimensionally accurate. Full radius, true circu- 

larity and smooth walls of exact thickness permit fast ALLOY 

alignment and easy fit-up. FITTINGS 
This time, specify B&W Seamless Welding Fittings 

for a permanent, leakproof piping system. Seamless 

Welding Fittings allow piping to nest closer, are strong- 

er, yet weigh considerably less than other types of fit- 

tings. They’re available in a complete range of sizes 

and types in carbon and the B&W Cro toys. 









THE BABCOCK & WILCOX COMPANY 
TUBULAR PRODUCTS DIVISION © FITTINGS DEPARTMENT 


3839 WEST BURNHAM STREET © MILWAUKEE 46, WISCONSIN edie 


Seamless welding fittings and forged steel flanges, seamless and welded tubular products — in carbon, alloy and stainless steels. 





Crane Valves Excel on Secondary 
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Digester Blowdown 


Crane 10-inch, 300-Ib. No. 33XL cast steel gate valve with 18-8 liners installed 
on digester in major paver mill, handling corrosive liquors at 100 psi., 400°F, 


‘*Too tough for hot, corrosive liquors’’ 


... That’s the report this major paper 
mill gives on Crane No. 33XL cast steel 
gate valves. 

Up to 6 years ago, the mill was forced 
to replace secondary digester blowdown 
valves on every shutdown. Corrosion 
worked the body seat rings loose, made 
valve closure impossible. 

Why did these Crane 33XL valves 
eliminate this costly maintenance prob- 
lem? Because the body seat rings, liners 


and flange faces of these valves are 18-8 
SMo alloy, integrally welded—making 
them tough enough to withstand the hot, 
corrosive liquors. 

When you buy valves on price alone— 
or because they ‘‘look good enough’ — 
you’re gambling with your production. 
Be sure: choose your valves and fittings 
from the big, complete, strictly quality 
Crane line—first choice of industry for 
a century. 


You may spot cost-saving ideas in 
this book of "Valve Performance 
Facts" —32 case histories through- 
out industry. Ask your Crane Rep- 
resentative, or write for a copy. 


CRAN E vatves & es 


PIPE «© PLUMBING e 


KITCHENS e 


HEATING e 


AIR CONDITIONING 


Since 1855—Crane Co., General Offices: Chicago 5, Ill. Branches and Wholesalers Serving All Areas 
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It’s as simple as that... your product ground, 
dried, classified and delivered to storage in one 
continuous, automatic operation. 


Savings are substantial due to the elimination 
of auxiliary dryers, conveyors or elevators. The 
entire process is contained in a single, enclosed 
unit of equipment. No re-handling of material 
... no dust or waste. 


Flash Drying is applicable to many different 
problems. Heat sensitive materials can be dried 
safely and rapidly because moisture removal is 
instantaneous without detriment to the product. 
A cooling stage may be added to the system for 
handling products where reduced temperatures 
are required to overcome sticky tendencies, and 
insure free-flowing powdered materials. 


If Raymond Flash Drying is practical for your 
operation . . . it will pay you to investigate its 
advantages: extra economies and easy control 


: a of your product. 
RAYMOND IMP MILL equipped with Flash Drying 


Accessories, including package-type furnace 


COMBUSSION ENGINEERING, INC. 


(UGEEg FIZOF EW ESEODTA tan 


COMBUSTION ENGINEERING-SUPERHEATER LTD., Montreal, Canada 





1311 North Branch St. 
Chicago 22, Illinois 
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Achromycin via Aureomycin........... eine ean 228 
Lederle’s process know-how gets high antibiotic recovery 
in the race to get an edge on the tetracycline market. 

What’s ahead for high temperature technology? ... . . 237 
This report describes the growth of this dynamic tech- 
nology and its probable effect on the chemical field. 

Choose proper coolant for your reactor........... 253 
Your selection of a high-temperature coolant can make or 
break the effectiveness of your heat transfer system. 

Working outside your own specialized field?........ 257 
Collect this design reference file—to be presented in nine 
parts—for a fast guide to the information you need. 

Gas-liquid contacting in random-packed towers... ... 261 
Last issue, we talked about equipment features; this time, 
we ll discuss the working correlations relating for flow. 

What’s happening to equipment costs?............ 266 
Annual roundup of Marshall & Stevens indexes of compara- 
tive equipment costs shows sharp climb for last year. 

Who will win this year’s ChE award?............. 268 
Find out what makes a firm eligible to win, who has won 
in past contests, and how you can nominate a winner. 

Predicting thermal conductivity ................ . 271 
More methods, this month, to help you estimate for proper- 
ties of pure liquids, liquid mixtures and solids. 

More on physical equilibrium design. ............. 278 
Past installments showed how to design for two components. 

The next few will tell you how to cope with three. 

Use an orifice to control heat transfer... . . seh eka 286 
You can maintain a constant flow of steam—where scale 
builds up—without having to de-scale too often. 

Molybdenum scores high as alloy................ 298 


With its superior resistance to high temperatures, this 
metal — now in various sizes — shows much promise. 





STRONGER 
and SAFER 
for every 

high pressure 
pipeline 
duty... 
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OTHER VOGT PRODUCTS 
Drop Forged Steel Valves — 
Petroleum Refinery and Chemical 
Plant Equipment — Steam 
Generators — Heat Exchangers — 
Ice Making ond 

Refrigerating Equipment. 


OPS Feed seg) 
VALVES, SITtINGS 
“nd PLANGES : 


Constantly imitated but never duplicated, Vogt drop forged 
steel fittings and flanges have unmatched strength and toughness 
for your most severe pipeline duties. Laboratory controlled 
materials and Vogt's special forging techniques assure products 
which are always uniform in structure, fine grained, and free from 
porosity. Thereby the shocks and stresses imposed by high pres- 
sures and high temperatures are easily withstood, and with 
stubborn resistance to erosion and corrosion. Consult Catalog 
F-9 for our complete line of fittings and flanges. 

For a copy of Vogt Catalog F-9 address Dept. 24A-FC 


HENRY VOGT MACHINE CO., P.O. BOX 1918, LOUISVILLE 1, KENTUCKY 
SALES OFFICES: New York, Chicago, Cleveland, Dallas, Philadelphia, 
St. Louis, Charleston, W. Va., Cincinnati 


DROP FORGED STEEL 
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TODAY’S FRONTIERS IN 


Chemical Engineering 


MAR( r ] 


High Temperature Technology 


Along a broad frontier, high-temperature experts 


are probing for a major breakthrough that will open a new 


broad vista of processes and products for mankind. 


N. K. HIESTER, F. A. FERGUSON, N. FISHMAN 


Stanford Research Institute 


HY DO the chemical process 

industries not make greater 
use of the high end of the tempera- 
ture spectrum? Obvious reasons 
are: available materials of con- 
struction have restrictive limita- 
tions; there are difficulties in heat 
transfer; cost of thermal energy 
is too high; and there is a lack of 
sufficient fundamental information 
about high-temperature chemistry 
so that chemical reactions of inter- 
est cannot be easily predicted. 

Despite these reasons for inac- 
tion, various chemical engineers 
have felt a growing conviction for 
several years that chemical proc- 
essing could and should use high 
temperature increasingly. 

It was this conviction that pro- 
duced the Stanford Research In- 
stitute-University of California 
High Temperature Symposium in 
June 1956. And the same outlook 
has sparked the writing of this 
report. 

High temperature is a relative 
term. From a chemical engineering 
viewpoint, this discussion will treat 
temperatures above 2,500 F. as high 
temperature. This range will ex- 
clude, in general, most of the com- 
mon processes in the chemical in- 
dustry today. 

More important than the ques- 
tion of where to set the lower limit 
is how you define temperatures 
above the region where you can 


use a thermocouple. Platinum-pla- 
tinum rhodium, for instance, can 
only be used up to 2,800 F. 

Of course, you may measure tem- 
perature by line-reversal technique 
or with a pyrometer. But as Cars- 
ten Steffens points out in a special 
paper on temperature,’ it doesn’t 
matter how you measure tempera- 
ture or whether it is correct as long 
as you determine it with a consis- 
tent technique in a consistent man- 
ner. Normally, temperature is only 
a parameter used to describe a sys- 
tem and the actual value becomes 
unimportant. 

High-temperature technology 
may be subdivided into: (1) meth- 
ods to achieve high temperatures; 
(2) materials to contain high tem- 
peratures; and (3) processes car- 
ried out at high temperatures. 
We shall follow this breakdown 
throughout our discussion of the 
past and present status of high- 
temperature technology and its fu- 
ture potential. 

Each application of high-tem- 
perature technology involves unique 
design problems. For instance, fac- 
tors that must be considered and 
integrated ‘into the final design 
include the choice of a container 
for the reactants; its stability in 
the particular environment; and 
matching of method for achieving 
high temperature, process desired 
and available materials. 


Meet your three SRI authors on pages 327, 329 and 330. 
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Early Processes 


Very few commercial processes 
operate at temperatures above 2,700 
F. Rather, the majority are found 
in the range 1,500-2,200 F. Actually, 
the advent of the electric furnace 
as a processing tool shortly after 
the turn of the century, led to the 
basic processes which constitute the 
greater portion of present-day, 
high-temperature production of 
compounds. 

Along the way, several high-tem- 
perature processes were conceived 
and executed that either failed to 
succeed initially or failed to sur- 
vive after a period of seemingly 
successful operation. Among these 
are fixation of nitrogen by the 
electric arc, the Wisconsin thermal 
or the Serpek processes; reduc- 
tion of magnesia by the carbo- 
thermic process; and production of 
alumina from low-grade bauxite by 
the Hall process. 


Nitrogen Fixation 


Probably the most well-known of 
these unsuccessful processes are 
those that try to fix nitrogen in 
the form of nitric oxide. This 


high-temperature gas reaction is 
carried out either by the arc proc- 
esses which supply electrical and 
thermal energy by electric arc, or 
by the Wisconsin process where 
the thermal energy from a gas 
flame is transferred to the reacting 
air through the use of refractory 
pebble beds. 

A great deal is known about the 
thermodynamics and kinetics of 
the reaction. 

N; + 0. = 2NO 
In fact, so much is known that 
you can calculate the recoverable 
quantity of NO from the heating 
time, temperature and cooling rate.* 
These data are plotted here. 

Electric-Are Processes — Many 
variations under different names 
operated on both sides of the At- 
lantic until the 1930’s and are well 
described in the literature.*” 

Air was passed through an arc or 
grouping of arcs which heated the 
gases. Product gases were chilled 
subsequently. Then, nitric oxide 
was oxidized partially or completely 
and scrubbed out of the effluent gas 
stream to produce either nitric acid, 
calcium nitrate or sodium nitrite, 
depending upon which process was 
used. 

The method used to spread the 
arc in the Birkeland-Eyde furnace 
is shown, p. 240. Alternating cur- 
rent applied to the copper electrodes 
forms the fan-shaped arc by appli- 
cation of a constant, electromag- 
netic field. “The discharge thus 
has the appearance of a luminous 
wheel filling the space in a narrow 
circular chamber.” 

After striking the arc, the air is 
withdrawn from the reaction cham- 
ber and scrubbed with water to 
form nitric acid. 

Many reasons have been ad- 
vanced for the failure of this proc- 
ess. Primarily responsible for its 
decline were competition from a 
revived Chilean nitrate industry 
and development of new synthetic 
ammonia and ammonia oxidation 
processes. 

But power cost also was an im- 
portant contributing factor. Even 
though 1.5-mil power was available 
to the American Products Co. plant 
at LaGrande, Wash., shortage of 
low-cost “dumped” power kept the 
plant from resuming operations 
after it was destroyed by fire in 
1927.° 

Except for experimental opera- 
tions, two large plants at Notodden 





and Rjukan, Norway, operated the 
last are process for fixation of at- 
mospheric nitrogen. These fell into 
disuse during the early ’30’s when 
they were replaced by ammonia- 
oxidation plants consuming less 
power. 

Reactivation of the arc processes 
is well within the scope of present- 
day technology. Materials of con- 
struction were not critical, since the 
large flow of air kept the walls be- 
low 2,200 F. 

High first cost is an important 
factor. But availability of low-cost 
power coupled with more economi- 
cal recovery methods would cer- 
tainly arouse renewed commercial 
interest. 

Probably the best possibility for 
reactivation of the electric-are gas 
reactor lies in adapting it to some 
process that will yield a more eco- 
nomically attractive product, such 
as cyanogen. 

Wisconsin Process — The litera- 
ture has devoted considerable space 
to the Wisconsin process, a thermal 
method for fixation of atmospheric 
nitrogen. The University of Wis- 
consin gave the greatest impetus to 
this process. 

Later, support from the Wis- 
consin Alumni Research Founda- 
tion, U. S. Army Ordnance and 
Food Machinery & Chemical Corp. 
brought the process to the stage 
where a 40-ton-per-day nitric acid 
plant operated on feed from a 
gas-fired pebble-bed furnace at Sun- 
flower, Kan. This commercial-scale 
plant operated about 65% of the 
time between May 1953 and August 
1954. Process details are readily 
available in the chemical engineer- 
ing literature.*””* 

Immediate cause for shutting 
down the Sunflower plant was the 
severe breakage of pebbles which 
plugged the pebble beds and chutes. 
Because of this difficulty, continu- 
ous operation was not possible at 
the 4,000-F. design temperature, 
although considerable operating ex- 
perience was gained at about 
3,800 F. 

An earlier pilot plant operated 
continuously for eight months at 
4,000 F. using high-quality, high- 
cost magnesia pebbles which were 
produced on a pilot scale. The in- 
ternal furnace refractory, also of 
high-purity magnesia, was dam- 
aged seriously during the first 
emergency shutdown, but appeared 
to heal upon subsequent firings. At 
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the time of the final furnace shut- 
down, the brick work was found 
to be in excellent condition for fur- 
ther operation. 

As far as materials of construc- 
tion are concerned, the furnace was 
shown to be feasible economically. 


However, it became a process of 
the past because of economic con- 
siderations. 

Development of the process was 
spurred by World War II. Con- 
struction of such a plant would 
have required little diversion of ma- 
chine-tool time. And it would have 
helped relieve the drain on the 
short supply of ammonia for the 
manufacture of nitric acid needed 
for munitions. 

After the war, however, syn- 
thetic ammonia production _ in- 
creased and ammonia oxidation 
processes progressed  technologi- 
cally. As a result, the Wisconsin 
process became less and less attrac- 
tive, 

Major economic failing of the 
Wisconsin process is the high cost 
of concentrating and recovering the 
nitrogen oxides in the furnace prod- 
uct gas. Development of a new low- 
cost recovery method would make 
the over-all process competitive and 
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attractive, even in today’s market. 
The exigencies of war and a short 
ammonia supply might also dictate 
reactivation of the Wisconsin proc- 
ess. 

Serpek Process —Hydrolysis of 
aluminum nitride to ammonia was 
practiced by the French during 
World War I.’ The Serpek process 
produced aluminum nitride from 
alumina and coke in a nitrogen at- 
mosphere at 3,300-3,500 F. Then, 
the resulting nitride was hydro- 
lyzed to form aluminum hydroxide 
and ammonia. 


AIN + H,O0 — Al(OH); + NH 


First versions of the process 
used a heated rotating reactor, but 
later patents favored electric arcs 
to reach the required reaction tem- 
peratures. 

One avowed reason why the proc- 
ess failed was the large amount of 
aluminum hydroxide produced. This 
may be true, but a more likely ex- 
planation is the extreme difficulties 
encountered in handling alumina- 
coke mixtures, particularly if the 
alumina contained appreciable quan- 
tities of silica impurity. 


These difficulties are enumer- 
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ated in a survey” of the Serpek 
process undertaken at the Fixed Ni- 
trogen Research Laboratory, Wash- 
ington, D. C. and include: (1) for- 
mation of carbides in zones having 
high carbon concentrations; (2) 
formation of Al-Fe-Si alloys; (3) 
fusion of bauxite in carbon-defi- 
cient zones. 

Reactivation of the Serpek proc- 
ess seems remote, for two reasons: 
A great deal more would have to 
be known about the phases and 
components in the system AI,0,- 
SiO.-C-N, at high temperatures; 
and in order to be competitive in 
today’s economy, the aluminum hy- 
droxide would have to be the main 
product with ammonia as the cush- 
ion. 


Carbothermic Magnesium 


Thermal reduction of alkaline 
and alkaline-earth compounds has 
been contemplated for many years. 
One such process,” operated by 
Permanente Metals Corp. at Per. 
manente, Calif. during World War 
II, produced magnesium by the re- 
action: 


M20.) + Coy > CO) + Mga 
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Arc oscillates in Birkeland-Eyde chamber 








It was necessary to attain tem- 
peratures in excess of 3,300 F. be- 
fore the reaction would proceed at 
reasonable rates. 

As practiced in the Permanente 
Metals plant, heat was supplied to 
the magnesia feed by electric arcs 
in a graphite-lined furnace. Gase- 
ous products leaving the furnace 
were shock-cooled by mixing with 
natural gas. Magnesium present in 
the resulting mixture was sepa- 
rated from the gases, pelleted and 
resublimed under vacuum in elec- 
trically heated retorts. 

These latter steps were necessary 
to increase the particle size from 
the original 0.2-0.6 microns to a 
more readily handled size, and to 
separate the magnesium from mag- 
nesia and carbon formed by the re- 
verse reaction during the chilling 
period. Carbon was also formed by 
decomposition of the natural gas 
coolant. 

The plant was shut down after 
the war, and one can only guess 
why it was not reactivated. As 
in the Wisconsin process, the infer- 
ence is that the furnace portion 
of the process proved feasible, but 
the recovery and purification prob- 
lems required further research. Use 
of high temperature in itself was 
no problem, except in freezing the 
products quickly to prevent forma- 
tion of magnesia and carbon. 


Hall Process 


The Hall process,” an early at- 
tempt to replace the modified Bayer 
process for production of alumina 
from low-grade bauxite, is similar 
to the current process for fused 
alumina. 
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Fe,0; + SiO, + AlO; + 5C > 
Al,O; + 5CO + FeSi 

Granular bauxite and coal were 
first sintered at about 1,800 F. 
After cooling and introduction of 
additional coke, the mixture was 
smelted at about 4,500 F. in a fur- 
nace using Sdderberg electrodes to 
supply the heating energy. 

The melt was contained in a shell 
of the unmelted charge. Pure alu- 
mina was blown from the top of 
the furnace; ferrosilicon and ferro- 
titanium were tapped from the bot- 
tom. A British adaptation recovers 
the fused alumina by tapping, 
rather than blowing, the molten 
alumina from the top of the molten 
mass. 

The only thing wrong with the 
Hall process is the fact that it can- 
not compete on either purity or cost 
bases with the relatively simple 
sodium hydroxide leaching in the 
improved Bayer process. 


Present Processes 


In Table I are listed several proc- 
esses which are typical of present- 
day high-temperature technology. 
They are organized, in general, 
according to the method used to 
achieve the reaction temperature. 


Electrothermal Processes 


Probably the best known of 
the high-temperature processes are 
those which employ the electric fur- 
nace.‘ There are many variations 
of the electric furnace, most of 
them designed for specific proc- 
esses. Generally, however, they can 


be classed as direct or indirect re- 
sistance, direct or indirect arc, or 
induction furnaces. 

Direct heating, with either re- 
sistance or are furnaces, entails the 
use of the process material as an 
integral part of the circuit. Indirect 
heating, on the other hand, requires 
the use of elements other than the 
process material to produce the 
electrical resistance or the are. Fur- 
naces, which are heated by a com- 
bination of direct or indirect arc or 
resistance elements, are also in use. 

The limitations of refractory 
furnace linings need not be felt in 
electric furnace applications. In 
many instances, the material to be 
processed is contained by its own 
unmelted shell. 

Phosphorus—The phosphorus in- 
dustry has three processes which 
should be included in a review of 
current high-temperature technol- 
ogy. 

Defluorination of phosphate rock 
has undergone much study. Proc- 
esses have been developed which 
employ calcination or fusion at tem- 
peratures ranging from 2,500 to 
2,900 F.* 

Reduction of phosphate rock, for 
the production of phosphoric acid 
or other phosphorus compounds, is 
accomplished continuously by either 
blast or electric furnaces at about 
2,400 F. 


High Temperature Processes— 
Table | 





Temperature 
Deg. F. 
Electrothermal 
Phosphate rock defluorination 
and reduction........... 2,500-2,900 
Production of carbides 
NS oe he sid a acl oe selenite 4,250 
DMM arte nke sie oe cere 4,550—4,700 
Ns os psn .aido!s Shana ates 3,600 
Production of graphite........ 4,000 
Conversion of barium carbonate, 
10: MNO ONIDOs:. 6 ccc cece 3,600 
Fused al , or Alundum..... 3,600~—4,000 
Induction heating...........-- 6,500 
Calcination 
Portland cement...........-- 2,500-2,700 
Magnesia dead-burning....... 3,300-3,450 
Metallurgical 
DUR INIIN 55 :0'5.5-0 5c cea ae 2,700 
Electric furnace.............- 3,400 
Combustion 
Phosphoric acid............4. 3,600 
Acetylene production.......... 2,400-2,700 
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Combustion of elemental phos- Silicon carbide forms around core of resistance furnace 


phorus for production of phosphoric 
acid completes the trio, and is dis- 
cussed under “combustion proc- 
esses” below. 

Defluorination of phosphate rock 
makes the P.O; content of the rock 
more soluble and, hence, more 
readily available as a fertilizer. The 
reaction requires moisture, either 
from the products of combustion or 
as steam added in the electric 
furnace. Furnace linings usually 
consist of a common refractory 
brick, since no unusual corrosion or 
high-temperature problems are en- 
countered. 

Electric furnace reduction of 
phosphate rock consists of the 
volatilization of the element from 
its compounds under reducing con- 
ditions. Here again, no unusual 
problems are encountered, and the 
furnace is usually lined with car- 
bon and/or refractory brick and en- 
closed in a water-cooled shell. 

Carbides—Production of the me- 
tallic carbides from the oxides con- 
stitutes a major segment of 
commercial activity in high-tem- 
perature technology. Silicon car- 
bide, SiC, is made commercially in 
a batch process by heating a suit- 
able charge of carbon, coke and 
silica sand in a resistance furnace. 

A sketch of the silicon-carbide 
furnace, above, shows the product- 
formation zones. The resistance 
core usually is composed of granu- 
lar coke or graphitized matcrial 
and is operated at about 4,250 F. or 
above the dissociation temperature 
of silicon carbide (m.p. about 3,800 
8.) 

When the furnace is unloaded, a 
ring of graphite usually is found 
around the core. This in turn is 
surrounded by silicon carbide which 
formed at about 3,350 F. 

The silicon-carbide crystals at the 
outer edges of the furnace, where 
the temperature fell below 3,259 F. 
pass into a region of firesand, or 
amorphous silicon carbide. This 
is surrounded by a shell of un- 
converted mix which did not rise 
above about 2,900 F. 

Manufacture of boron carbide, 
B.C, is similar to the SiC process. 
The furnace charge, consisting of 
dehydrated commercial boric acid 
and high-purity coke, reacts in a 
resistance furnace at 4,550 to 4,700 
F, Carbide forms when the inner- 
most zone becomes molten. 

The initial charge consists of 
residues from previous runs piled 
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Furnace freshly charged 


as a resistance core between the 
electrodes. Retaining walls of the 
same material serve as furnace- 
liner material. 

Calcium carbide, CaC., usually is 
produced continuously in a tapping 
furnace in which the direct arcs are 
buried deeply in the charge of lime 
and coke. In operation, the furnace 
is really a smothered-arc resistance 
type, in which heat is produced by 
arcing between the electrodes and 
charge, and by resistance heating 
of the charge itself. The refractory 
furnace lining is far enough from 
the electrodes to avoid damage by 
the molten charge. 

To provide continuous operation, 
the electrodes usually are the S6- 
derberg type, which are formed 
continuously by baking a soft car- 
bon paste with waste heat from the 
furnace and are added to the fur- 
nace as needed. 

Though calcium carbide decom- 
poses above about 2,730 F. it forms 
faster than it decomposes at the 
furnace operating temperature of 
about 3,600 F. 

Graphite—Graphite is produced 
by a process very similar to that for 
sileon carbide. In fact, it was form- 
ation of graphite observed near 
the core in an early silicon-carbide 
furnace that prompted the develop- 
ment of the graphite process used 
today. 

Anthracite coal, containing about 
6% ash (largely silica, alumina and 
iron oxide), is heated to more than 
4,000 F. in an electric resistance 
furnace and converted to prac- 
tically pure graphite. The presence 
of a relatively small amount of car- 
bide-forming material is required 
to bring about this large conver- 
sion. The carbides are decomposed 





Reaction completed 


and the metals and metalloids are 
distilled off. 

Alundum—In the production of 
fused alumina, or Alundum, the 
electric furnace is charged pre- 
ferably with impure bauxite which 
has been dried and calcined; coke; 
and additional metallic oxides, if 
required. During the 3,600-4,000-F. 
fusion, ferrosilicon containing alu- 
minum, titanium, phosphorus and 
sulfur is reduced out of the charge 
and drawn from the bottom of the 
furnace. The pure, fused alumina 
is then cooled and withdrawn from 
the furnace as a block. 

Furnace is generally lined with 
carbon-block refractory. In some 
furnaces, only the bottom is so 
lined, while the sides of the furnace 
consist of a water-cooled steel shell. 
A British variation operates by 
continuously tapping the molten 
alumina from the top of the molten 
mass. 

Barium Oxide—Still another 
commercial electric furnace process 
converts barium carbonate to the 
oxide. Here, the furnace charge 
consists of the carbonate and car- 
bon. The dissociation proceeds ac- 
cording to the reaction 


BaCO; = BaO + CO, 


Vapor pressure of CO, over 
BaCO, is quite low. Reaction rate 
is improved by removing the CO, 
as soon as it is formed through re- 
action with carbon in the charge to 
form CO. The melt, or reaction, 
occurs in.a container of unmelted 
charge material. Recent advances 
in this process provide for con- 
tinuous operation at temperatures 
in excess of 3,600 F. 

Induction Heating—The_ induc- 
tion furnace must be included in 
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aed 
any discussion of high-temperature 
processing, since the only practical 
limits on its operating temperature 
are those imposed by shortcomings 
in the physical properties of cur- 
rent materials of construction at 
high temperature. 

Temperatures of 6,500 F. have 
been reached in closely controlled 
laboratory furnaces. Commercially, 
it is used primarily in metallurgical 
processing of nonferrous alloys, 
sterling silver, special steels, cor- 
rosion-resistant alloys, magnetic 
materials and a large variety of 
experimentally produced metals. 
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Crucible for the melt must be a 
conducting material, such as gra- 
phite or the metallic refractories, 
since it serves as the secondary coil 
which receives the induced current. 

In some cases, where crucible ma- 
terials are not satisfactory because 
of chemical reactivity of the melt 
or temperature limitations, the 
problem is circumvented by sus- 
pending the mass of molten ma- 
terial in a magnetic field.” As yet, 
however, this levitation technique 
is limited to small melts. 

It’s interesting to note that in 
most of the current commercial 
electric furnace processes the re- 
action is carried out in a crucible 
or furnace lining of the unreacted 
charge. 

Even should there be suitable 
high-temperature refractories to 
contain these reactions, it is dif- 
ficult to see how the processes 
described could be improved tech- 
nologically. With such refractories, 
reactants might be heated by meth- 
ods other than electrical to reduce 
maintenance and replacement costs 
so that existing processes become 
more profitable. 


Calcination 

Production of cement by calcin- 
ation probably is one of the oldest 
and best known of the processes 
requiring high temperatures (2,- 
500-2,700 F.). A mixture of feed 


materials is calcined in a kiln at 
temperatures that will fuse the 
mass, allow certain reactions to 


occur, dehydrate the clays and de- 
carbonize the limestone. 

The kiln may be fired with oil, 
gas or pulverized coal and air pre- 
heated by the product clinker. 
Severe abrasion and chemical at- 
tack at high temperatures pose a 
kiln lining problem, but alumina 
brick or clinker itself has been 
found to be satisfactory. 

Dead-burning magnesia is a more 
recent calcination process and em- 
ploys temperature from 3,330 to 
3,450 F. This process develops a 
permanent bond in the magnesia by 
partial vitrification to produce a 
more stable form of the refractory. 
The kiln usually is lined with dead- 
burned magnesia brick. 


Metallurgical Processes 
High-temperature processes in 

the metals industries include pyro- 

metallurgical and_ electrothermal 


processes for winning metals from 
their ores or concentrates, for re- 
fining the metals and for alloying, 

Pyrometallurgy deals with chemi- 
cal reactions at high temperatures, 
Necessary heat for the processes 
comes from combustion of various 
feuls. 

Some high-temperature electro- 
thermal processes, in which the 
heat is supplied by electricity, have 
already been described. Electro- 
metallurgy includes additional proc- 
esses for smelting, refining and 
alloying metals. 

In roasting or sintering ores or 
their concentrates, temperatures 
above 1,850 F. seldom are encount- 
ered. In smelting operations, how- 
ever, temperatures must be con- 
siderably higher to produce’ the 
liquid products: molten crude metal 


and slag in reduction smelting; 
liquid matte and slag in matte 
smelting. 


The great bulk of all iron ore 
goes directly to iron blast furnaces, 
where it is smelted to pig iron. The 
hottest zone in the blast furnace is 
about 2,700 F. where the molten 
slag flows and can be tapped from 
the furnace. 

Similar temperatures are en- 
countered in most smelting opera- 
tions which depend upon heat to 
form and fuse the slag. These tem- 
peratures are regulated to a mini- 
mum level by fluxing, in considera- 
tion of temperature limitations for 
the furnace liner. 

Converting liquid pig iron into 
steel, or Bessemerizing, and the 
conversion of mattes are processes 
where the heat is supplied solely by 
oxidation of part of the liquid 
charge. Electric furnaces used as 
converters frequently operate at 
temperatures up to 3,400 F. 

Electric smelting has not been 
used very widely, mainly because 
electrical heat is more expensive 
than fuel heat in most cases. Such 
processes have been confined almost 
exclusively to certain regions in 
Europe where inexpensive hydro- 
electric power is available. How- 
ever, in the United States, the elec- 
tric process has won acceptance for 
the manufacture of high-quality 
-arbon and alloy steels, replacing 
the established crucible process al- 
most entirely. 

Maximum temperatures achieved 
in these pyrometallurgical and elec- 
trothermal processes usually range 
from 2,700 to 3,500 F. Refractories 
such as silica brick, fireclay brick 
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and magnesite are commonly used. 

Though it’s unlikely that eleva- 
tion of maximum’ temperatures 
would improve process, furnace 
linings and accessory materials 
with higher temperature tolerances 
would certainly reduce down time 
and maintenance costs. 


Combustion Processes 


Elemental phosphorus is burned 
at about 3,600 F.. to form the pent- 
oxide for production of phosphoric 
acid. Molten phosphorus, air and 
atomizing steam are metered in 
separate streams to the burner 
nozzle. Temperature must be main- 
tained at a high level to prevent 
formation of metaphosphoric acid. 

Corrosiveness of P.O; vapors at 
the reaction temperature has 
caused additional processing prob- 
lems. Usually, the reaction is car- 
ried out in a vertical combustion 
chamber built of graphite blocks 
and cooled by water distributed on 
the exterior. 

Poor temperature control and 
excessive maintenance have been 
the major disadvantages of this 
design. To circumvent these prob- 
lems, Shea Chemical Co. has con- 
structed a large, horizontal, quon- 
set-hut-shaped combustion chamber 
of graphite blocks with a burner 
nozzle at each end. This design 
provides greater structural stabil- 
ity as well as more uniform distri- 
bution of cooling water for im- 
proved temperature control. 

Virginia-Carolina Chemical 
Corp., on the other hand, uses a 
vertical water-jacketed stainless- 
steel combustion chamber. With 
this design, the reaction can be 
carried out under pressure, and a 
smaller chamber can be used. 

To minimize formation of meta- 
phosphoric acid in this cold-wall 
combustion chamber, the burner is 
pointed downward to vaporize the 
meta acid which has formed in a 
layer at the bottom and thereby 
balance that which forms in the 
cooler combustion zones. 

The most recent commercial high- 
temperature process is production 
of acetylene by partial oxidation of 
natural gas. In the conversion of 
methane to acetylene, the free en- 
rey becomes negative above 2,400 


In the Sachsse process, heat for 
the reaction is furnished by exo- 
thermic oxidation of part of the 
methane. After being preheated to 
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Complete Cycle for Wulff Furnace 
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1,000 F., the gases are mixed and 
passed through ports in an alumina 
block to the reaction zone, as illus- 
treated on preceding page. 

The burning gases reach a tem- 
perature of about 2,700 F. and are 
then rapidly quenched with a water 
spray to about 160 F. Product gas 
contains about 8% acetylene plus 
ethylene, carbon monoxide and hy- 
drogen. Organic products are re- 
moved. The remaining gas is avail- 
able for use as feed gas to the syn- 
thetic methanol or ammonia proc- 
esses. 


In the Wulff process for produc- 


ing acetylene, now operating at the 
Wulff Process Co., Maywood, 
Calif.,” high reaction temperatures 
(1,800-2,400 F. depending on the 
feed hydrocarbon) are attained by 
cyclic operation as shown in illus- 
tration above. 

First, in the heat cycle, the fur- 
nace brick checkerwork is pre- 
heated by an air-gas flame. Dur- 
ing the make cycle which follows, 
this checkerwork heats feed to the 
cracking temperature. 

The Wulff furnace actually is di- 
vided into halves. A complete cycle 
for each half consists of two heats 
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and two makes. A rather complex 
valving and piping arrangement 
provides continuous operation of 
the furnace. 

Checkerwork and bricks’ im- 
mediately adjacent to and facing 
the furnace are 99% alumina. 
Surrounding the checkerwork are 
suitable insulating brick encased in 
a steel shell. 

Products from this furnace, 
under proper operating conditions 
and using a propane feed, include 
about 10% acetylene with lesser 
amounts of ethylene and other un- 
saturates. Ammonia synthesis gas 
also is a product of this process. 

Several new acetylene-from-hy- 
drocarbon installations employ the 
Sachsse process. However, in the 
future the Wulff process may be 
used more widly than the Sachsse 
process because ethylene is pro- 
duced simultaneously from feeds 
other than methane (e.g. gas oil, 
propane), and need for tonnage 
oxygen is eliminated 


Outlook — Methods 


There are many ways to obtain 
high temperatures, but only a few 
are used in present-day technology. 
Chemical methods, such as_ the 
burning of phosphorus and com- 
bustion of fuels, and_ electrical 
means such as the are and re- 
sistance furnaces, have been dis- 
cussed. 
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Other available means of obtain- 
ing high temperatures are _illus- 
trated above. But at this time, 
they are found only in very limited 
commercial application or in the 
laboratory as a process develop- 
ment, a research tool or a scientific 
curiosity. As process needs arise 
and container materials become 
available, these methods certainly 
will find wider technological appli- 
cation. 


Chemical Methods 


Combustion of fuels is a founda- 
tion block of high-temperature 
technology. Coal, oil, or gas burned 
with air or oxygen can provide 
energy at temperatures up to only 
4,500 to 5,000 F. 

Use of ozone instead of oxygen 
will usually raise the flame tem- 
perature about 450 F. Maximum 
flame temperatures reached depend 
upon fuel-oxidant ratios and the 
amount of inert diluents, such as 
nitrogen, which are present. 

Commercial availability of new 
fuel materials, such as carbon sub- 
nitride, would raise the tempera- 
ture to about 9,500 F. Table II 
shows some typical combustion re- 
actions and the flame temperatures 
achieved. 

A barrier which limits the maxi- 
mum temperature available from 
chemical reactions is the tempera- 
ture range where molecular species 
dissociate. Combustion reactions 


which produce only carbon mon- 
oxide and nitrogen reach the high- 
est flame temperatures because 
these compounds have uniquely 
high dissociation temperatures. 
Their bond temperatures, or 
temperatures where standard free- 
energy change is zero for decompo- 
sition to atoms, have been cal- 
culated as 138,220 and 12,320 F. 
respectively.” 

You can see the reactants should 
involve only the elements C, O and 
N at a 1:1 atom ratio of C to O 
for the chemical reaction to yield 
the highest flame temperature. The 
combustion of carbon subnitride, 
C.N., with oxygen 

C.N2 + 20, = 4CO + N; 


fulfills this requirement. 

Thus, it can be seen that hydro- 
genated fuels, which produce water 
during combustion, limit the at- 
tainable flame temperature because 
dissociation temperature is about 
5,000 F. 

In addition to combustion re- 
actions which yield gaseous prod- 
ucts, there are oxygen-metal flames 
which might prove applicable be- 
cause of their superior ability to 
transfer heat. (Heat of conden- 
sation of the oxide product is avail- 
able for transfer to the process.) 
Perhaps transfer of heat from such 
a flame to gaseous reactants would 
prove to be effective processwise. 
Oxy-metal flames have been used 
in torches to cut ceramic materials 
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and metals which cannot be cut by 
an oxy-acetylene torch. 

Recent rapid developments in the 
fields of jet propulsion and rocketry 
have placed before the chemical en- 
gineer hardware which could open 
new processing applications for 
combustion. Large volumes of 
gases are handled in_ relatively 
small reactors with rapid quench- 
ing through a work-extraction step, 
and with power generated option- 
ally as a byproduct. 

The gas turbine, because of tem- 
perature limitations of current ma- 
terials of construction, has had 
only theoretical evaluation as a 
chemical reactor. Use of ramjets 
or rocket engines appears more 
favorable from the standpoint of 
temperature limitation.” 

Recent work at Reaction Motors, 
Inc.” resulted in a very favorable 
yield of nitric-oxide from a rocket 
engine designed as a reactor. The 
investigators opined that tempera- 
tures of 5,300 to 5,700 F. are feas- 
ible for this type of reactor and 
that development of a decelerating 
device, such as turbine, will not be 
too difficult. 

Another aspect of rocket combus- 
tion as a processing tool may be its 
use as a specialized burner to sup- 
ply large quantities of high-tem- 
perature combustion products to a 
process requiring heat. Possibly, 
combustion of fuel and oxidant in 
close combination with chemical re- 
actants requiring heat would prove 
attractive as a continuous process. 
It is assumed, of course, that there 
are no problems of interaction be- 
tween combustion products and re- 
actants and that the value of proc- 
ess product is sufficiently high to 
offset the cost of fuel and oxidant. 

Combustion in the gas turbine or 
the rocket engine provides attrac- 
tive processing possibilities. Per- 


Reaction Temperatures—Table II 


Flame 

Reaction Temp. F. 
CiN2 + 4/30; ——-> 4CO + Np 9,470 
C\N2 + 202 ——}> 4CO + Ne 9,010 
C:N2 + O2 ——}> 2CO + No 8,270 
He + F, ——-> 2HF 6,650 
CrHe + 3 ‘202 > 2cO + H,O 5,840 
C+ 1/20, ——_> co 5,840 
C+ 0: ——> CoO, 5,210 
H; + 1/202 ——}> H.O 5,160 


C + Air(O2 + 4N2) ——}> CO. + 4N2 3,810 
€ + Air(1/202 + 2N2 ——}> CO + 2Ne 2,190 


fa) 
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haps elimination of present tem- 
perature limitations will make use 
of these devices more commonplace. 


Electrical Methods 


The tremendous importance of 
the electric are in the process in- 
dustries is undeniable. The high- 
intensity arc, generating tempera- 
tures above 10,000 F., has already 
reached commercial development. 
Still other electrical techniques are 
receiving much attention as pos- 
sible processing tools. 

One disadvantage of electrical 
processes is the relatively high cost 
of electrical energy compared to 
that obtained from chemical fuels. 
The days of low-cost or dumped 
commercial electricity are gone. 

On the positive side, arcs can 
provide temperatures above 9,500 
F., the probable upper limit of 
practical chemical combustion. 

The high-intensity are uses high 
current density to produce extreme 
temperatures. Theoretically, the 
voltage drop shifts from a uniform 
drop between anode and cathode 
(present in the normal arc) to a 
drop concentrated at the anode sur- 
face. This high energy then is 
available to vaporize the anode ma- 
terial which takes off in a long tail 
flame. 

As the current intensities in- 
crease, the potential drop, and 
hence energy transfer, shifts more 
and more toward the anode crater. 
As much as 70% of the energy 
transfer has already been made to 
occur in this anode region. Quench- 
ing the gases in the tail flame (an- 
ode material) can also produce 
freeze reactions not possible at 
lower temperatures. 

Although the temperature of the 
electrode crater is in the 10,000-F. 
range, plasma temperatures up to 
90,000 F. have been observed in 
flames emitted from these elec- 
trodes in very high-current-density 
arcs. 

Introduction of chemical com- 
pounds or gases into these flames 
already has led to discoveries of 
new chemical species and unusual 
properties in the thermal plasma. 
For example, plasma consisting al- 
most entirely of completely ionized 
atoms has specific heat and en- 
thalpy that differ numerically from 
those for ordinary gases by several 
orders of magnitude. 

The electronic torch” uses ultra- 
high-frequency power to dissociate 
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gaseous molecules by passing the 
gases through an are discharge. 
Recombination of these atoms as 
they leave the torch produces tem- 
peratures as high as 18,000 F. in 
the core and average gas tempera- 
tures as high as 5,000 F. Some re- 
sults have been published on elec- 
tronic torches used for the fixation 
of nitrogen.” 

General Electric Co. has mar- 
keted an atomic hydrogen torch 
for specialized cutting and weld- 
ing applications. It is conceivable 
that this means of achieving high 
temperatures will prove to be an 
adaptable tool for gas reactions. 
Prime disadvantage is the excep- 
tionally high cost for the power sup- 
ply equipment. A small laboratory 
torch requires 5 kw. of power at 
915 megacycles.” 

Oxide resistors have been used 
for several years as heating ele- 
ments for high-temperature labora- 
tory furnaces.” This type of resist- 
ance furnace probably is the most 
reliable means of reaching tempera- 
tures up to 3,600 F. in an oxidizing 
system. Use of hafnia or thoria 
could raise the limit. 

To reach the highest possible 
temperature with a solid resistance 


TAIL flame from high-intensity elec- 
tric are contains vaporized anode ma- 
terial. 


245 








HIGH TEMPERATURE .. . 


How Melting Points of Elements Compare by Periodic Groups 
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heating element would require use 
of the highest melting solid ma- 
terial known. This is a four-to-one 
mixture of tantalum carbide and 
hafnium carbide, m.p. 7,120 F. The 
nearest approach to this has been 
with a tantalum carbide (m.p. 
7,015 F.) resistance element in a 
laboratory furnace. But the high 
carbon vapor pressure of the tanta- 
lum carbide proved to be a disad- 
vantage when operating at such an 
elevated temperature. 

There are no commercial resistor 
furnaces known to be in use at this 
time. An improvement in the high- 
temperature physical strength of 
the resistor materials would do 
much to make their use more at- 
tractive. 


Impulse Methods 


Impulse-induced temperatures 
are the highest non-nuclear tem- 
peratures yet produced but they are 
transitory. Impulse temperatures 
are created by means of the bal- 
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listic piston, the shock tube and the 
are discharge. 

At California Institute of Tech- 
nology, B. H. Sage has studied ap- 
plication of ballistic piston reac- 
tions such as that between nitrogen 
and oxygen to form nitric oxide. 
He has reported temperatures of 
8,000 F. and higher.* 

Generation of shock waves for 
quantitative study usually has been 
accomplished by a pressure-driven 
shock tube or by the detonation of 
explosives.” Commonly, the shock 
tube is a metal tube divided by a 
diaphragm into a low-pressure and 
a high-pressure section. 

Driver gas is released from the 
high-pressure section by punctur- 
ing the diaphragm. A shock wave 
develops in front of the driver gas 
as it enters the low-pressure region 
at velocities up to 17 times the 
speed of sound. Temperatures up 
to 32,000 F. have been observed in 
this wave front. 

Exploration of the nitrogen- 
oxygen reaction has indicated the 
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energy requirements for the forma- 
tion of nitric oxide.” Using these 
reported data for helium driver 
gas with the low-pressure tube at 
atmospheric pressure, and 100% 
compression efficiency, the energy 
to produce nitric oxide would cost 
about 12¢/lb. of product. 

Generation of shock waves by de- 
tonation, is applicable to solids and 
liquids as well as gases, and is less 
expensive energy-wise. Possible 
disadvantages include higher 
equipment and operating costs and 
chemical interaction between de- 
tonation products and desired end 
products. 

Recent studies with short-time 
electrical discharges at very high 
current densities report tempera- 
tures for microsecond periods in 
the order of 450,000 F. in helium 
and 1,000,000 F. in deuterium.” 
Apparently utilizing a combination 
of impulse and electrical energy, 
this technique and the high-intens- 
ity arc undoubtedly will be used to 
determine information such as the 
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thermal properties and atomic 


structure of materials. 


Radiation 


Recently, considerable work has 
been done to develop large-area 
sources of intense thermal radia- 
tion.” Radiating panels made up of 
many combustion-flame sources 
have been evaluated. Enclosed fur- 
naces with large-area graphite-re- 
sistor irradiators have been used 
also. 

Although research use of large- 
area radiation has been limited be- 
cause it does not provide suffi- 
ciently high temperatures, a panel 
of high-output tubular quartz 
lamps with axial tungsten filaments 
has been extremely valuable to the 
NACA Langley Aeronautical Lab- 
oratory for the temperature testing 
of aircraft structures. 

To study high temperatures 
under a variety of conditions, the 
recent development of solar and 
arc-image furnaces seems to have 
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real promise. These furnaces focus 
thermal radiation from a high-tem- 
perature source into an image 
which heats the specimen of inter- 
est. 

Since the energy is focused at 
the target, the target can be en- 
closed in a glass envelope and ex- 
posed in any type of environment. 
Further, since the heat comes from 
the image, the specimen can serve 
as its own crucible, with the center 
part being the high-temperature 
region and the outer portions the 
cooler sections. Such a solar fur- 
nace, controlled by a_ photocell 
through an electrically powered 
heliostat, can tract the sun to keep 
the focal point stationary. 

Solar furnace utilizes a para- 
boloidal mirror to focus an image 
of the sun on the target specimen. 
This is analogous to the burning- 
glass technique where a lens is 
used to focus the energy. 

Since the sun has a radiation 
temperature of about 10,000 F., it 
is theoretically possible to reach 
10,000 F. on a black-body target. 
But design factors and certain un- 
avoidable losses in the furnace 
limit temperatures in practice to 
the 5,400-6,750 F. range. 

The arc-image furnace is quite 
similar to the solar furnace in that 
a paraboloidal mirror converts the 
source radiation into nearly paral- 
lel rays and a secondary para- 
boloidal mirror refocuses_ these 
rays onto the image. Essentially 
the same temperature can be 
achieved at the image as with the 
solar furnace. 

A possible drawback of this type 
of device is its low efficiency, about 
1% expressed as thermal flux at 
the image with respect to electrical 
input. Energy for the solar fur- 
nace is free, of course. On the 
other hand, clear weather is a pre- 


requisite and the solar furnace 
cannot be used on a continuous 
basis. 


Nuelear Reactor 


Pressurized water reactors cur- 
rently are operating at about 450 F. 
and organic-moderated reactors 
under development will reach 650 
F. But this is far below the range 
of high temperature under discus- 
sion. What are the possibilities of 
increasing reactor operating tem- 
peratures? 

Richard Graham of the AEC be- 
lieves that within the next five 
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years we shall obtain nuclear- 
source processing temperatures of 
about 3,200 F. under static condi- 
tions in advanced-design reactors. 
Initial target temperature for re- 
actor development is 2,500 F. 

To the usual containment-ma- 
terial problems are added others 
which include activation of process 
stream and diffusion of fission- 
product through the fuel-element 
walls. Development in attaining 
high temperature, though formid- 
able, appears able to offer attrac- 
tive returns. 

Temperatures available to us 
today from a 45-ft.-dia. fission- 
weapon fireball in space are about 
36,000 F. 


Outlook — Materials 


In recent years, metals engi- 
neers, metallurgists, ceramicists 
and chemists have engaged in ex- 
tensive research to develop new ma- 
terials of construction for service 
at very high temperatures. This 
search has been directed primarily 
toward materials adequate for the 
environments and stresses imposed 
by the gas turbine, the ram-jet en- 
gine and the rocket-propelled air- 
craft and missile. Such service 
requires that the substances be rela- 
tively inert at high temperatures 
and also’ exhibit considerable 
strength. 

Although these properties obvi- 
ously are needed for modern high- 
speed aircraft, the same conditions 
may not be needed by the chemical 
process industry. In certain appli- 
cations, a high-temperature reactor 
may need to be inert only to a 
given chemical system at the tem- 
peratures involved and only have 
sufficient strength to bear slightly 
more than its own weight. 

Even thermal shock may not be 
an important criteria, since care 
could be taken in certain continu- 
ous processes to heat up and cool 
down at relatively slow rates. 
Therefore, it would behoove the 
chemical engineer to review stabil- 
ity of high-temperature materials 
in various environments, reserving 
consideration of strength charac- 
teristics until later. 

We shall try to discuss a number 
of known materials, regardless of 
their commercial availability, and 
even indicate some areas where 
new high-temperature materials 
might be found. Discussion will 
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How Recrystallization Temperature Relates to Melting Point 
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Melting Temperature, Deg. F 


deal with metals and their alloys; 
refractory compounds such as 
oxides and carbides; and cermets, 
which are a combination of metals 
and their compounds. 


Metals 


The first consideration for any 
high-temperature material is that 
it have an elevated melting point 
and a relatively low vapor pressure 
at elevated temperature. Next, it 
should resist various environments 
such as oxidizing or reducing at- 
mospheres, or other chemical sys- 
tems. Finally, it should retain its 
physical strength up to tempera- 
tures as near the melting points as 
possible. 

Before considering the high-tem- 
perature metals, it is of interest to 
review melting points for the en- 
tire list of elements. Melting points 
are plotted by periodic groups in 
p. 246. 

Considering those elements melt- 
ing above 2,500 F., it is apparent 
that the qualified metals are Group 
IVB—titanium, zirconium and haf- 
nium; Group VB—vanadium, 
columbium and tantalum; Group 
VIB—chromium, molybdenum and 
tungsten; and Group VIII—iron, 
ruthenium, osmium, cobalt, rhod- 
ium, iridium, nickel, palladium and 
platinum. 

Some of the Group IIIB metals, 
yttrium and the heavier rare 
earths of the lanthanide series, 
thorium of the actinide rare earths, 
and rhenium of Group VIIB also 
qualify as high melting. Beryllium, 


248 


boron, carbon and silicon of Groups 
IIA, IIIA and IVA complete the 
list of elements melting at or above 
2,500 F. 

Vapor pressure data are avail- 
able on some of the better-known 
of these metals.” A recomputation 
of these data by Sherwood,” Table 
III, shows the maximum exposure 
temperature for various metals so 
that weight loss by evaporation 
will not exceed 1% in 100 hr. 

From a_ volatility viewpoint 
alone, chromium, zirconium, vana- 
dium, titanium, and possibly, plat- 
inum and rhodium will become un- 
suitable if used at temperatures 
approaching 3,000 F. The low pro- 
duction of rhenium and hafnium 
and the high cost of the platinum 
metals may be a factor against 
their possible high-temperature use. 
This leaves niobium, molybdenum, 
tantalum, tungsten and their alloys 
as the refractory metals with the 
greatest potential. 

Stability of metals to various en- 
vironments at high temperatures 
has not been well studied. It is 
known that certain alloys contain- 
ing an appreciable fraction of 
molybdenum exhibit catastrophic 
or accelerated oxidation. Possibly 
the reason is that molybdenum tri- 
oxide has a low melting point and 
thus forms a liquid oxide which 
volatilizes and permits additional 
oxidation. 

Apparently, vanadium pentoxide, 
bismuth trioxide and lead monoxide 
cause similar attacks on metals. 
In fact, chrome-steel boiler sup- 
ports have been deteriorated 


rapidly by vanadium pentoxide 
from the combustion gases of a 
petroleum fuel containing traces of 
vanadium.” 

Work is under way to change or 
decrease oxidation of metals by 
modifying the oxide coating 
through alloying the metal surface 
with beryllium, silicon, or alumi- 
num. Also, molybdenum has been 
coated with silicon to form a thin 
layer of molybdenum disilicide and 
provide satisfactory oxidation re- 
sistance up to 3,600 F. This and 
other coating techniques have been 
applied successfully to the other 
metals.™ 

A recent news item stated that 
platinum-alloy-clad aluminum was 
considered to be promising as a 
missile nose-cone material. Similar 
plating with other metals of the 
platinum group should also be 
satisfactory. 

Another way to raise the tem- 
perature limitations of these 
metals is by alloying techniques. 
Small amounts of tungsten have 
improved oxidation resistance of 
niobium and tantalum. Chromium 
composition ranging from 15 to 
25% in iron, nickel and cobalt base 
alloys imparts resistance to oxida- 
tion without reducing ductility and 
toughness. 

Titanium and niobium alloys of 
molybdenum and cobalt, and niob- 
ium alloys of tungsten also have 
shown improved high-temperature 
characteristics. Tungsten alloys of 
this type, made at SRI, resist oxi- 
dation up to 3,000 F.; have ade- 
quate strength in inert atmos- 
pheres up to 4,000 F; and, if 
strength is not required, will per- 
form satisfactorily in inert atmos- 
pheres up to 5,000 F. 

Other alloying materials, such as 
yttrium, rhenium and ruthenium, 
should provide even better high- 
temperature properties. It may be 
that other members of the lanthan- 
ide rare earth series will aid in pro- 
viding better high-temperature al- 
loy systems. 

Considerable work also is under 
way in containing liquid metals 
with higher-melting solid metals. 
Components of the higher-melting 
solid metals may become soluble 
in the hot zone of a heat transfer 
system, then precipitate in the cold 
zone with resultant plugging. 

Recent work shows that addi- 
tions of titanium, zirconium, 
chromium, nickel or aluminum re- 
duce this effect. Apparently, a 
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surface compound of solid metal 
and additive forms which is more 
resistant to the liquid metal than 
the bare solid metal. 

Another problem that becomes 
more pressing at higher tempera- 
tures is the interstitial solution of 
various gases and metals. Ex- 
amples are oxygen and nitrogen in 
zirconium and titanium, and hydro- 
gen in steel. 

One possible solution of the prob- 
lem would be to alloy the metal 
with another metal, such that the 
interstitial spaces are filled in, pre- 
venting further solution of the 
gases. Another method of attack 
is to provide an impervious coating 
over the metal. Coating tantalum 
with tin or ruthenium has eased 
that particular embrittlement prob- 
lem. 

Like most refractory materials, 
metals are crystalline in nature. 
At a given temperature, the orig- 
inal grain structure grows larger. 
These larger grains actually de- 
crease physical strength of the 
metal at the higher temperatures. 

The point where this growth be- 
gins is called the recrystallization 
temperature and, rather than the 
melting point, actually is the limit- 
ing factor on high-temperature 
strength. However, a plot shows 
that the two temperatures seem 
related in a linear manner. Thus, 
a high-melting material normally 
will retain its strength longer than 
a lower-melting material. This 
figure re-emphasizes the advantage 
of niobium, molybdenum, tantalum 
and tungsten. 


Metallic Compounds 


Many metallic compounds are 
even more refractory than the 
metals themselves. This is especi- 
ally true of compounds formed with 
Groups IIIA, IVA, VA, VIA ele- 
ments such as boron, aluminum, 
carbon, silicon, nitrogen, phos- 
phorus, oxygen and sulfur. 

Melting points for some of these 
compounds are shown in Table IV. 
Although they are predominantly 
the compounds based on normal 
oxidation states of the elements, 
we should point out that the oxida- 
tion states, compounds and general 
chemical behavior in high-tempera- 
ture systems may differ greatly 
from those at room temperature. 

It is interesting to note in Table 
IV that some of the most refrac- 
tory materials are compounds of 
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relatively low melting metals. Like- 
wise, some of the more refractory 
metals do not necessarily form 
high-melting compounds. As Nor- 
ton points out, the refractory prop- 
erties of the compound are not de- 
cided necessarily by those of the 
metal, but rather by the electron 
bonding of the compound itself.” 

Normally, graphite is considered 
in the compound class rather than 
with the metals because it is non- 
metallic and its physical strength 
properties are related closely to 
the refractory compounds. Like 
alumina, magnesia and zirconia, 
it is in widespread commercial use. 

Complex oxides in this category 
are mullite (3AIl.0,2Si0.) with a 
melting point of 3,326 F.; zircon 
(ZrO.*SiO.) with a melting point 
of 4,388 F.; and spinel (MgO- 
Al.O;) with a melting point of 
3,830 F. 

Many other interesting oxides, 
such as yttria, ceria, hafnia and 
thoria, are not in greater use be- 
cause of low availability or high 
cost. Chromic oxide normally is 
ruled out of the commercial oxides 
because of its high vapor pressure. 

Obviously, all of the oxides are 
stable in oxidizing systems, except 
those few that change to higher 
forms with lower melting points. 
Among these are the oxides of 
niobium, uranium and manganese 
metals. 

Alumina is very stable and inert 
to both acidic and basic slags and 
metals. It can be used in reducing 
atmospheres up to 3,450 F. and 
with all gases except fluorine to 
3,275 F. Vanadium pentoxide is 
satisfactory in reducing and 
neutral atmospheres, and niobium 
dioxide in the latter. 

Some of the oxides, such as those 
of the alkaline earths, hydrate 
easily although they are quite suit- 
able for use with molten metals. 
Alumina, zirconia, spinel and zir- 
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con also can be used for this pur- 
pose. An example of the suitability 
of these and other oxides for the 
containment of specific molten 
metals is given in Table V. 

One important problem in cur- 
rent high-temperature technology 
is to develop suitable crucible ma- 
terial for melting titanium. From 
this table, it is apparent that none 
of these refractories is satisfac- 
tory. 

Brewer has_ suggested that 
Mo,Si, TaB, ZrB,, UB., CeB,, CeS 
and ThS, might possibly be suit- 
able as container materials al- 
though this can be determined only 
by actual experimental studies.” 
Laszlo has experimented with a 
solar furnace to find a container 
for melting English china clay, 
m.p. 3,235 F.” 

Borides oxidize above 2,550 F. 
but are stable in the presence of 
carbon. They should find their 
greatest use in neutral or reducing 
atmospheres or vacuo. 

Carbides of cerium, zirconium, 
niobium, tantalum, molybdenum 
and tungsten can be used above 
3,625 F. in neutral or reducing at- 
mospheres. Carbides of cerium, 
titanium, zirconium and hafnium 
can be used to 4,525 F. in evacuated 
space. 

Other carbides are good also in 
reducing or neutral atmospheres or 
vacuum at somewhat lower tem- 
peratures. Generally, however, they 
must be kept dry, since a great 
number of them hydrolyze easily, 
especially those in Groups IIA and 
IIIA. 

Titanium carbide, vanadium car- 
bide and niobium carbide are 
especially useful in that they are 
stable in nitrogen to at least 4,525 
F. The carbides of tantalum, mixed 
with those of hafnium or zirco- 
nium, are among the highest melt- 
ing of the metallic compounds. 
Eighty percent tantalum carbide, 


Evaporation Loss Is 1%/100 hr. at These Temperatures—Table Ill 


Metal Temp., F. 
Marasieltn.< 5 cee intcaens oe 4,640 
Montene). eo ec ee 4,350 
RS irs Sara teneneres 4,315 
BUGRMN Ns 6 cicero ds 4,045 
oS eee oe 3,830 
CL eee 3,615 
Molybdenum.............. 3,470 


Metal Temp., F. 
Rumanian... 2.0. cs ews 3,550 
Ri ce bac at 3,040 
GN eiceirvapeee 2,910 
Zirconium........... wns ae 
Wesenetnt ee Fo 24.5 xoelesig ste 2,625 
ERIM 0S DS Bo 2,030 
GURCENS ois cc ok OO 1,645 
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Where Metallic Compounds Melt, Deg. F.—Table IV 


Group . Element Oxide Boride 
IIA Be 4,622 
Mg 5,072 
Ca 4,712 >3,812 
Sr 4,379 >3,812 
Ba 3,483 >3,812 
IIA B < 
Al 3,659 a 
Ga 3,164 
In >3,600 
HIB Sc 
Y 4,370 
La 4,181 >3,812 
Ce 3,542 >3,812 
Sm 
Th 5,972 >4,532 
U 4,136 
IVA Si 3,142 
IVB Ti 3,344 ~4,712 
Zr 4,851 ~5,423 
Hf 5,031 5,544 
VB Vv 3,591 
Nb 3222 >3,632 
Ta 3,434 >3,632 
VIB Cr 4,109 >3,632 
Mo < 3,956 
WwW 2,683 5,288 
VIIB Mn 3,236 
Re "< 
Vill Fe 2,849 2,822 
Ru 
Os 
Co 3,281 
Rh 
Ir 
Ni 3,542 4 
Pd 
Pt 


Note: < denotes melting points lower than 2,500 F. 
compound. 


Carbide Nitride Silicide Sulfide 
3,902 3,992 
< >3,632 
4,172 
>3,501 >3,632 
>3,236 >3,632 
4,442 4,946 
5,072 4,046 < 
< 
4,802 
3,497 
3,434 
3,452 
~4,784 4,280 4,136 
4,307 4,766 3,092 3,362 
3,812 3,452 a 
5,684 5,342 2,804 3,722 
6,386 5,396 2,768 3,812 
7,029 5,990 3,902 
5,126 3,686 3,452 
6,332 3,686 3,587 
7,011 5,396 3,992 
3,434 2,795 2,822 
4,874 3,686 < 
5,184 3,956 
2,768 2,948 
>3,092 
3,002 < 
Se < 
< 
2,552 


Blank spaces indicate' ack of knowledge about melting point or 


Source: High Temperature Technology, Edited by |. E. Campbell, Wiley (1956) 
Handbook of Chemistry and Physics, Chemical Rubber Publishing Co. (1947) 


20% hafnium carbide melts at 7,120 
F.; 80% tantalum carbide, 20% zir- 
conium carbide melts at 7,130 F. 

Nitrides are characterized by low 
resistance to oxidation. Those of 
Groups IIA and III hydrolyze 
easily to ammonia. Despite these 
disadvantages, the future appears 
promising for nitride refractories 
because of development of nitrides 
combined with other refractories. 

Nitride-bonded carbides, such as 
the Niafrax silicon nitride-silicon 
carbide combination, are now avail- 
able commercially. It appears likely 
that other combinations will appear 
soon. 

Silicides resist oxidation excep- 
tionally well because a glassy silica 
coating forms on the surface. Their 
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main drawback is the generally low 
melting point of the silicon com- 
pounds. 

Sulfides seem to be quite suitable 
for molten metals and can be used 
in neutral atmospheres or _ in 
vacuo. But they are easily oxidized 
and the Group IIA and III com- 
pounds hydrolyze rather easily. 
Furthermore the Group IVB sul- 
fides also appear to carburize 
easily. Sulfides also have generally 
lower melting points. 

Aluminides, such as those of 
molybdenum and nickel, show good 
resistance to thermal shock and 
high-temperature oxidation, but 
their strength is low.” Phosphides 
of the transition metals, Groups 
IVB to VIB have been found by 


Schénberg to be markedly resistant 
to chemical reagents.” Their melt- 
ing points, however, are in the 
region of 2,000 F. or less. 

Graphite has become a very valu- 
able refractory in high-tempera- 
ture applications such as _ rocket 
nozzles and nozzle inserts. However, 
the full high-temperature capabili- 
ties of graphite have not been 
realized because oxidation becomes 
serious at relatively low tempera- 
ture. 

Recently, graphite characteris- 
tics have been improved by coat- 
ings of silicon carbide or other 
refractories, as in Norton Co.’s 
Rokide processes. 

Another way to protect graphite, 
developed at SRI, consists of im- 
pregnating the graphite surface by 
controlled melting of metals, such 
as zirconium, to form zirconium 
carbide and free zirconium which 
are bound chemically rather than 
mechanically. Upon firing in an oxi- 
dizing atmosphere, an outer layer 
of refractory zirconia forms. 

Major drawbacks to the metallic 
compounds are their relatively low 
ductility and poor resistance to 
thermal shock. This latter factor 
appears to be associated with a 
combination of low thermal con- 
ductivity and high thermal expan- 
sion. 

Carbides appear best for thermal 
shock resistance and good mechani- 
cal strength; nitrides seem to be 
the most brittle. In addition, most 
of these compounds are difficult to 
fabricate because of their extreme 
hardness. Most present methods 
involve hot pressing or powder 
metallurgical techniques for shap- 
ing parts. 


Cermets 


The cermets were developed in 
an attempt to combine the ductility 
and thermal-shock resistance of 
metals with the high-temperature 
strength of ceramics. Any one or 
more of the ceramic materials, in- 
cluding the oxides, carbides, bor- 
ides, nitrides, and silicides, may 
constitute the ceramic portion of a 
cermet. The metallic portion may 
be either a pure metal or a metallic 
alloy. 

Cermets usually are fabricated 
by powder metallurgical processes 
to insure that each phase retains 
its fundamental characteristics. Al- 
though cermets are still in the de- 
velopment stage, commercial ap- 
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plication is increasing rapidly and 
the future use of this class of ma- 
terials appears promising. 

An important cermet is the 30% 
chromium-70% alumina combina- 
tion formed by compacting the in- 
gredients under 35,000 psi. pres- 
sure and sintering the compact at 
3,100 F. in a slightly oxidizing at- 
mosphere of hydrogen and water 
vapor. 

On the basis of static strength 
tests, it was shown that the 
strength was not detrimentally af- 
fected by oxidation for 100 hr. at 
2,750 F.; that resistance to thermal 
shock was marginal; and that re- 
sistance to mechanical shock was 
low.*4 

A commercial development of 
this type of material, Haynes Metal 
Ceramic LT-1, contains the reverse 
proportions of 70% chromium and 
30% alumina. 

Chromium-alumina cermets show 
favorable high-temperature proper- 
ties, but have been eliminated from 
the list of promising jet-engine 
materials because of poor thermal 
shock resistance.” 

Improved thermal shock resist- 
ance has been obtained with titan- 
ium-carbide base  metal-bonded 
cermets in developmental work 
sponsored both by government and 
industry. They appear to have 
promise.” Other cermet systems 
under study include combinations of 
chromium boride and nickel, boron 
carbide and iron. 

Some successful commercial ap- 
plications for cermets include 
thermocouple protection tubes for 
immersion in molten metal, high- 
temperature bearings, high pres- 
sure-high temperature reaction 
chambers and glass-forming dies. 
Development work includes adapta- 
tion of cermets to turbojet power 
systems, internal combustion en- 
gine valves and valve seats. 

High-temperature characteristics 
of these materials make them at- 
tractive for uses in the intermedi- 
ate range of about 1,450 to 2,700 
F. However, at this time it appears 
doubtful that cermets will contrib- 
ute anything to high-temperature 
technology above 2,750 F. in the 
foreseeable future. 


Outlook — Processes 


Probably the most interesting 
hew process under development is 
the Sheer-Korman application of 
the high-intensity are in which 
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the reactants are contained in a 
consumable electrode.“ 

One experimental process oper- 
ated by Light Metals Refining 
Corp. is designed to produce beryl- 
lium chloride by springing the 20,- 
000-F. are between electrodes of 
carbon and beryllium ore in an 
atmosphere of chlorine. This proc- 
ess can be applied to decompose 
metallic ores to the oxide, to pro- 
duce other metallic chlorides by the 
use of a chlorine atmosphere, and 
to carbothermic reductions in an 
inert atmosphere. 

Another adaptation springs the 
high-intensity are in liquid hydro- 
carbon to form hydrogen and about 


40% acetylene plus associated 
homologs.” 
Applications of flash smelting 


and fluidization in high-tempera- 
ture roasting and sintering are 
also in developmental stages. In 
one process, International Nickel 
Co. of Canada injects finely divided 
copper concentrates and flux into a 
furnace with oxygen. Combustion 
of the copper sulfide provides heat 
for the smelting process. In a 
similar process, Northwest Refin- 
ing and Chemical Co. uses flash 
roasting to produce zine oxide from 
the zinc-sulfide concentrates. 
Fluidization also is becoming 
popular in the metallurgical proc- 
esses. Although no fluidized proc- 
esses have been’ reported = at 
temperatures above 2,700 F., the 
technique is being adapted for proc- 
esses such as reduction of zinc-ore 
concentrates in fluidized roasting 
(Cerro de Pasco Co., La Oroya, 
Peru), reduction of iron oxide with 
hydrogen (Hydrocarbon Research, 
Ine.), reduction of non-magnetic 


How Molten Metals Affect Oxide 


Mo Ni Nb 
Al.O; A A A 
BeO A A BCE 
MgO A A AB 
ThO, A A ABC 
TiO, A A AC 
ZrO» A A AB 


. . . HIGH TEMPERATURE 


low-grade iron ore to magnetite for 
further beneficiation (Jones & 
Laughlin Steel Corp.), and direct 
chlorination of titanium by fluid- 
ization of titanium ore and coke 
with chlorine (E. I. Du Pont de 
Nemours & Co., Inc.). 

Oxythermal processes that use 
thermal energy supplied by com- 
bustion with oxygen are being de- 
veloped to replace electric furnace 
techniques. A German development 
for production of calcium carbide 
(Badische Anilin and Soda Fabrik) 
charges lime and coke to a gra- 
phite-lined shaft furnace. Combus- 
tion of oxygen with a portion of 
the coke provides the necessary re- 
action temperature. 

This advance in _ non-electric 
processing may indicate the direc- 
tion that high-temperature tech- 
nology will turn. One such process 
appears to have been awaiting the 
advance of technology. There may 
be others. 

A patent issued in 1925 (Brit. 
Pat. 259,395) claims a_ process 
whereby barium carbonate and 
coke react in a high-temperature 
flame to form barium oxide. Elec- 
trothermal decomposition of bar- 
ium carbonate is an accomplished 
fact. 

What is required to make the 
simpler, lower-power combustion 
process attractive? For one thing, 
commercial availability of cyano- 
gen or carbon subnitride fuels 
might make the high-temperature 
flame more feasible for many proc- 
esses which presently derive energy 
from the electric arc. 

Considerable development effort 
by Battelle Memorial Institute has 
gone into a new high-temperature 


Refractories—Table V 


Ti Zr Be Si 
BD BD BE BE 
BD B AB BC 
BDE D BE E 
AB AB AB BC 
D D Cc as 
BD AB AB E 


A. Showed no physical alteration of the metal-ceramic interface. 
B. Showed penetration along the grain boundaries and alteration of the oxide phase. 


C. Showed some corrosion of the oxide. 


D. Showed considerable corrosion of the oxide. 


E. Formed a new phase at the interface. 





Source: Economos, G. and Kingery, W D; J. Amer. Ceram Soc. 36, 12, p. 403-409 (1953) 
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titanium process for Kennecott 
Copper Co. In this process, titan- 
ium carbide is produced from rutile 
or ilmenite at 3,270 F. 

Reaction of the carbide with 
iodine gas at 2,000 F. forms titan- 
ium tetraiodide. In contrast to the 
batch-type Kroll process for reduc- 
tion of titanium tetrachloride, this 
thermal process continuously de- 
composes the purified titanium 
tetraiodide at low pressure and 
temperatures up to 3,100 F. 

Though this process has not been 
applied commercially, there are in- 
dications that it may appear soon. 
Limited commercial application of 
a similar process by Foote Mineral 
Co. produces pure silicon. 

Film boiling offers another in- 
teresting approach to titanium 
tetraiodide reduction which could 
find high-temperature applications. 
Titanium is produced on a_ hot 
tungsten filament submerged in 
liquid titanium tetraiodide. By 
maintaining proper heat input only 
vapor contacts the wire and de- 
position rates for the metal are 
higher than those obtained in the 
vapor-phase reaction.“ 

Probably the most highly pub- 
licized recent development is Gen- 
eral Electric Co.’s production of 
synthetic diamonds for industrial 
use. This process uses tempera- 
tures over 5,000 F. and 800,000- 
psi. pressure. 

Possibly the technique might find 
application in producing new high- 
temperature materials with con- 
siderably different properties than 
possessed by related materials pro- 
duced at ambient pressure. Coesite 
is one such material that already 
has been made which has no 
counterpart in nature. It is a dense 
form of silica (sp.gr. 3.01) and 
unlike quartz is not attacked by 
hydrofluoric acid. 

Manufacturing of materials for 
low-temperature processing may be 
considered simple while the same 
manufacturing technique has_ to 
strain to produce suitable material 
for high-temperature processing. 
For example, the engineer has been 
forced to combine various ma- 
terials in an attempt to obtain de- 
sirable properties at the elevated 
temperatures. However, even plat- 
ing of metals becomes formidable if 
the metals are tungsten and boron, 
for instance. 

At Battelle Memorial Institute, 
I. E. Campbell and co-workers have 
found vapor plating to be a solu- 
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tion to many difficult problems.” 
By this technique, films of the de- 
sired metal are deposited by reduc- 
ing their salts in proximity with 
the metal to be coated. The vapor 
deposition process can also apply 
coatings of carbides, nitrides, 
borides and silicides. 


Active Future 


Present-day technology is based 
predominantly on electrical energy 
for solid-solid systems or chemical 
energy for gas-phase reactions. Be- 
cause present construction mate- 
rials are limited, only a few of the 
latter now operate above 2,500 F. 

Real gains could be realized by 
developing new materials to work 
well above this level. As the spec- 
trum of attainable and usable tem- 
peratures broadens, information 
will be required about properties of 
new materials and compounds. 

More efficient transfer of ther- 
mal energy to the reacting system 
is needed to lower cost. Present 
combustion and electric heating 
methods may give way to energy 
from high-energy particle bombard- 
ment, the nuclear reactor or a con- 
trolled hydrogen fusion reaction. 

New chemical systems will be ex- 
plored to bring forth new types of 
compounds based on nitrogen, sili- 
con, phosphorus, boron and others 
rather than carbon. 

Insufficient thermodynamic and 
kinetic knowledge at high tempera- 
ture is being bolstered despite the 
tremendous scope of the task and 
lack of equipment for investiga- 
tions above 3,500 F. 

With the growing interest and 
research effort now directed at 
high-temperature problems, it be- 
hooves chemical companies to watch 
the results and how they might be 
applied to processes of interest. 
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FROM DESIGN of nuclear reactor heat transfer systems, here is engineering and cost information to help you... 


Select Best High-Temperature Coolant 


Many factors have been evaluated in choosing high-tempera- 


ture coolants for nuclear reactors—corrosion, cost. This information can 


help you design a better high-temperature heat transfer system. 


W. E. PARKINS, Atomics International, Canoga Park, Calif.* 


Selecting the proper coolant is a 
most important and difficult engi- 
neering problem in the design of 
any nuclear reactor. ’ 

Much work has been done in this 
field of interest to chemical engi- 
neers. Many types of heat transfer 
agents have been considered and 
evaluated. 

But to better understand the 
problems, let’s look at the require- 
ments of a reactor coolant system. 
Of course the function of a reactor 
coolant is to remove heat generated 
within a reactor core. A coolant 
circulation system for this purpose 
is a necessity for any nuclear re- 
actor operating at a high power 
level. 

Heat, which the coolant removes 
from the reactor fuel in passing 
through the core, is given up by the 
coolant as it flows through an ex- 
ternal circulation system. 

This heat may be dumped to the 
atmosphere or some body of water, 


* Meet your author on page 328. 
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or it may be used in a thermody- 
namic cycle for the generation of 
power. The external circulation 
system is comprised of components 
such as a pump, heat exchanger, and 
instrumentation to measure flow, 
levels, pressures, and temperatures. 

The system may include provi- 
sion for side stream purification, 
for system filling and venting, for 
monitoring radioactivity levels, and 
for measuring impurity concentra- 
tions. As an additional complica- 
tion, the piping and components in 
this coolant circulation system usu- 
ally require shielding for nuclear 
radiation. 

For a practical heat transfer sys- 
tem circulating a fluid, there are 
many well known conventional en- 
gineering factors that have to be 
considered: heat transfer, corro- 
sion characteristics, cost, and the 
availability of commercial system 
components. 

The nuclear reactor imposes on 
its coolant system additional new 


requirements not previously impor- 
tant in conventional practice. Such 
new requirements include neutron 
absorption and scattering proper- 
ties, stability to radiation decom- 
position, and types of induced 
radioactivity. 

These additional factors have 
contributed to the difficulty in 
selection of reactor coolant ma- 
terials and in the engineering of 
reactor coolant systems. 


High Temperatures 


Air and water (including D.O) 
were the first reactor coolants, 
choosen principally because of 
availability, engineering familiar- 
ity, and tolerable nuclear proper- 
ties. It is interesting that today 
these are the only coolants seri- 
ously considered for low-tempera- 
ture reactor systems. Reactors in 
this category are used for research 
and for production of special weap- 
ons materials. 
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COOLANTS... 



















































































As a First Approximation... : | 
* P 
Consider Elements'as High-Temperature Coolants Tobie 
Element Melting Pt, Element Is Absorbs Cost Is Toxic, 
Is High Corrosive Neutrons High Unstable 
Li Xx 
Lit x 
No 
Mg. X. 
| _Aal x x ‘ 
Pp x x 
Ss : x 
<< 
Zo. x x 
Ga x x : 
Se x x 
|_ Bb. xX 
Cd xj : 
in. x x 
Sa x : 
|_Ste x x 
Te x x 
Cs. em xX 
Ce Xe 3 x 
_Hg. ys x 
Tl x 
= ween 
|B x 
“All elements with mp. below 1.250 F. ond bp. above 400 F. 
"XxX" marks disadvantage. 








Many other applications for re- 
actors now becoming important, 
such as generation of electrical 
power, propulsion of ships and air- 
craft and the production of indus- 
trial heat, essentially all require 
economic reactor coolant systems 
capable of operation at elevated 
temperatures. 

This performance requirement 
places an entirely different aspect 
on the selection of the coolant ma- 
terial and the design of the coolant 
circulation system. In elevated 
temperature operation, engineering 
of the coolant system becomes an 
extremely difficult problem. In prac- 
tice, design of any reactor is largely 
determined by engineering com- 
promises made on the basis of limi- 
tations imposed by the coolant. 

In addition, while there are many 
possible coolant materials, no prac- 
tical choice is without its own spe- 
cial difficulties. This factor has 
probably been responsible in con- 
tributing to the wide variety of 
different reactor designs now pro- 
posed for applications requiring 
high temperature. 

Very generally, we require that 
the coolant have low cost, good heat 
transfer characteristics, low neu- 
tron absorption, low melting point, 
low vapor pressure, good radiation 
and thermal stability, low corrosive 
characteristics, chemical inertness, 
and unobjectionable induced radio- 
activity. 
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In addition, it is important that 
equipment and an accompanying 
technology be available for han- 
dling and pumping the coolant. It 
is also an advantage in certain re- 
actor designs if the coolant has 
good neutron moderating proper- 
ties so that it may serve as both 
moderator and coolant. With these 
numerous requirements for the 
ideal coolant, it is a challenging 
problem to select the fluids which 
can best be utilized in high-tem- 
perature reactor designs. 


Available Coolants 


Let’s consider the available ma- 
terials as divided into the follow- 
ing categories: gases, water, other 
inorganic compounds, organic com- 
pounds, liquid metals. 

At the present time, materials in 
each of these categories are under 
serious consideration for use in 
high temperature reactors, with 
the exception of inorganic com- 
pounds other than water. Examples 
of these latter compounds which 
have been mentioned as reactor 
coolant possibilities include the 
NaOH-KOH eutectic and the Na- 
NO.-NaNO.-KNO, high - tempera- 
ture salt. While these compounds 
are not liquid at room temperature, 
they can be melted and circulated 
at slightly higher temperatures. 

Compared to other available cool- 
ants, however, they are not being 


seriously considered because of im- 
portant disadvantages: (1) rela- 
tively high neutron absorption 
cross sections, (2) susceptibility to 
radiation decomposition, (3) se- 
verely corrosive characteristics. 


Gases as Coolants 


In general, the great disadvan- 
tage of gases as coolants is poor 
heat transfer characteristics. Low 


‘heat transfer coefficients obtained 


with gases and their low volumetric 
specific heats inevitably lead to 
relatively low specific power for. the 
reactor fuel and relatively high 
pumping costs for the circulation 
of the coolant. 

Air has been used as a reactor 
coolant and is considered for future 
applications—particularly where an 
open cycle (passing air directly 
through the reactor and exhausting 
to the atmosphere) is desirable. 
Other disadvantages characteristic 
of air are: An appreciable neutron 
absorption cross section due to the 
presence of nitrogen; an objection- 
able induced radioactivity in the 
form of A“ from the neutron ab- 
sorption in the argon and N” from 
the (n,p) reaction on O”; certain 
corrosive characteristics due to 
oxygen. 

To a certain extent the disadvan- 
tages of radioactivity produced and 
the corrosive characteristics of air 
can be removed—at the expense of 
a somewhat more costly coolant— 
by the use of nitrogen. In this 
case only a closed cycle is practical. 

For the closed cycle application 
another gas, carbon dioxide, has 
been more favorably considered, 
and is presently used in the gas- 
cooled reactor program in England 
and France. 

Carbon dioxide can produce cor- 
rosion if used at high tempera- 
tures. Such corrosion may also be 
accelerated by the presence of 
radiation which produces some de- 
composition of CO.. However it is 
an inexpensive gas, and its low 
neutron absorption cross section is 
highly desirable. 

In the United States helium is 
the gas most favored for a closed 
cycle reactor coolant. It requires 
the least pumping power of the 
gases mentioned. The neutron ab- 
sorption, induced radioactivity and 
corrosive properties are perfect for 
a reactor coolant. But it’s more 
difficult to contain within a system 
operating at elevated temperature 
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with mechanical shaft seals on ro- 
tating equipment. Another disad- 
vantage is the high cost of the 
coolant itself. 


Water as Coolant 


Ordinary light water has a wide 
application as a reactor coolant. It’s 
used for low-temperature research 
reactors and low-temperature pro- 
duction reactors. And also in high- 
temperature reactors such as the 
pressurized water units for sub- 
marine propulsion and for electri- 
cal power production. 

Ordinary water has the advan- 
tage of acting as a moderator as 
well as coolant and permits a com- 


pact core design. Radioactivity 
produced in the water itself is 
minor. 


Other important advantages are 
low cost, and availability of com- 
mercial equipment for the circula- 
tion system components. 

At the same time, water has 
several serious disadvantages when 
used at elevated temperatures. Its 
vapor pressure requires a pressur- 
ized system and the small tempera- 
ture excursion desirable in any 
practical design leads to relatively 
high pumping power requirements. 
Another serious limitation is that 
of corrosion, in part aggravated by 
the radiation decomposition of the 
water. 

Designs have also been consid- 
ered for the use of heavy water as 
a high-temperature reactor coolant. 
All such arrangements have simul- 
taneously considered heavy water 
for the moderator as well, since 
this is one of the principal advan- 
tages of D.O. And the combination 
as coolant and moderator permits 
simplicity of design. The only real 
advantages of heavy water over 
light water result from its special 


nuclear properties. These, of 
course, are available only at a sig- 
nificant increase in the cost of sup- 
plying and maintaining the coolant. 


Organics as Coolants 


The disadvantages of the pres- 
surized system and the corrosive 
characteristics of water can be off- 
set by the use of organic fluids. 

Certain organics have sufficiently 
low vapor pressure to permit op- 
eration at relatively high tempera- 
tures without the expense and com- 
plication of a heavy pressure vessel. 
The temperature in all cases is 
limited eventually by the thermal 
stability of the organic compound. 

Radiation decomposition plays a 
more important role, requiring 
coolant purification and makeup to 
prevent an excessive increase in the 
concentration of decomposition 
products. 

Another disadvantage of organic 
fluids is poor heat transfer prop- 
erties. Heat transfer coefficients 
are usually low, and pumping 
power requirements may be high, 
depending on the viscosity under 
the conditions of operation. 

Some of the organic liquids in- 
vestigated as possible coolants in- 
clude benzene, diphenyl, the vari- 
ous terphenyls, triphenyl methane, 
and phenanthrene. 

This choice can be narrowed fur- 
ther because benzene, while per- 
haps the most radiation stable of 
organic compounds, has a low boil- 
ing point of 176 F. Triphenyl 
methane and phenanthrene have 
high boiling points of 679 F. and 
644 F. respectively, but represent 
more complicated compounds sub- 
ject to radiation decomposition and 
somewhat expensive as far as the 
makeup requirements. 

Dipheny! and terphenyl are com- 
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pounds now planned for use in re- 
actor units for ship propulsion and 
for power generation. Diphenyl 
boils at 488 F. and requires some 
system pressurization at most op- 
erating temperatures of interest. 
It also melts at 156 F. and requires 
provision for system heating prior 
to operation. This latter require- 
ment can be removed by the use of 
the more expensive isopropyl di- 
phenyl which melts at —22 F. 
Another serious contender is a 
commercial mixture of the ter- 
phenyls known as Santowax R. This 
material melts in the range from 
145 F. to 293 F. and has a vapor 
pressure similar to its major con- 
stituent, metaterphenyl. Since the 
boiling point of metaterphenyl is 
689 F. the system pressure can be 


significantly lower than that of 
diphenyl. 
The terphenyls and diphenyl 


have other properties, important 
in reactor coolant application, 
which are similar to those of water. 
They are considered for use as both 
moderator and coolant in practical 
designs, and commercial equipment 
is available for the construction of 
circulation systems. Such equip- 
ment has been developed for hot 
process installations in the petro- 
leum industry. The nuclear prop- 
erties of these organics are similar 
to those of ordinary water. 


Liquid Metals as Coolants 


In the selection of a coolant for 
high temperature reactor opera- 
tion, liquid metals have obvious 
possibilities. They have low vapor 
pressures, good heat transfer prop- 


erties and complete absence of 
radiation or thermal decomposi- 
tion. 


The problem of choosing an op- 
timum liquid metal coolant is diffi- 


For Comparing High-Temperature Coolants, Consider These Factors* - Toble I 
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cult, however, because of the wide 
range of physical and chemical 
properties which the various liquid 
metals exhibit. 

An approach to this problem of 
selection is indicated in Table I, 
in which all elements with melting 
points below 1,250 F. and boiling 
points above 400 F., where known, 
are listed. Some of the elements 
listed are not true metals, but are 
included since they could serve as 
reactor coolant not dependent upon 
chemical combination. Also, a spe- 
cial case is included for the sepa- 
rated isotope, Li’. The separation 
of the preponderance of Li*® from 
Li’ is one of the simpler applica- 
tions of isotope separation tech- 
niques, and the pure Li’ has a suffi- 
ciently low neutron absorption so 
it can be considered as a reactor 
coolant. 

In Table I selection is indicated 
primarily on melting point, corro- 
sive characteristics, neutron ab- 
sorption cross section, and cost of 
the coolant. An “X” denotes one of 
these properties which is consid- 
ered excessively high to permit 
practical application of the coolant 
in a high temperature reactor sys- 
tem. 

Three elements, Na, K, and Pb, 
have properties which do not limit 
their practical application as cool- 
ants. All other elements listed have 
one or more difficulties which, on 
the basis of the evaluation, are 
eliminated from _ consideration. 
Three elements, P, S, and Bi, have 
special difficulties other than the 
four properties mentioned above. 

At the present time phosphorus 
is considered unusable due_ to 
gradual formation of stable red 
phosphorus from the white allo- 
tropic form. This red phosphorus 
would remain a solid and impair 
the operation of the coolant system. 

Sulfur is eliminated as a prac- 
tical coolant because of a combina- 
tion of heat transfer properties. 
Over a considerable temperature 
range, viscosity of sulfur is so 
high that even for appreciable flow 
velocities, a laminar flow condition 
would exist. This condition, to- 
gether with the low thermal con- 
ductivity of sulfur, results in an 
unusable heat transfer coefficient. 

Bismuth has a major difficulty: 
production of Po”, an alpha par- 
ticle emitter with a 138-day half- 
life. This isotope presents a 
tremendous physiological hazard 
because of the extremely low body 
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tolerance and its ability to migrate 
around within any accessible vol- 
ume, Until more experience is ob- 
tained, perhaps with auxiliary 
equipment making possible the con- 


tinuous removal of Po formed, 
liquid bismuth appears to be an 
impractical coolant for reactor 
plants. 


Alloy Coolants 


In addition to the elements listed 
in Table I there are certain alloys 
which deserve consideration as pos- 
sible high temperature reactor cool- 
ants. The number of alloys avail- 
able is much larger than the 
number of elements, but in almost 
all cases, there are more disadvan- 
tages than advantages in dealing 
with an alloy. 

The principal advantage gained 
by alloying is the possibility of a 
lower melting temperature than 
with any of the constituents alone. 
Except for such an improved melt- 
ing point, an alloy is likely to ex- 
hibit the disadvantages of all the 
constituents. A few binary alloys 
do appear attractive as coolants but 
none of the ternary or higher order 
alloys have superior advantages. 

An alloy of Na and K has received 
serious attention as a _ reactor 
coolant and has_ been success- 
fully used in the EBR-I installa- 
tion. The only advantage of this 
NaK alloy over Na is the lower 
melting point, making the alloy a 
liquid at room temperature condi- 
tions. In all other respects NaK 
exhibits slightly poorer properties 
from the standpoint of a coolant. 

Similarly it is possible to alloy 
the element Pb to lower its objec- 
tionably high melting point of 621 
F, Several elements, in particular 
Bi, Sn and Mg, have been sug- 
gested as alloying agents. Bismuth 
is presently unsatisfactory due to 
the production of polonium. 

Of the various elements and al- 
loys which have been considered, 
Na is receiving the most attention 
for reactor designs. It is being 
used in the SIR and is planned for 
use in the SRE, the EBR-II and in 
full-scale plants being planned by 
the Consumers Public Power Dis- 
trict of Nebraska and the Atomic 
Power Development Associates. 

Sodium has a reasonably low 
melting point, satisfactory proper- 
ties from a corrosion standpoint, 
good heat transfer characteristics, 
low cost, and a tolerable neutron 


absorption cross section. Its most 
significant disadvantages are the 
Na™ (an energetic gamma emitter 
with a 15-hour half-life) formed 
and its chemical activity, which re- 
quires the sodium be excluded from 
contact with the atmosphere. 


No Perfect Answer 


Each coolant type has its own 
special difficulties. It is the prob- 
lem of the reactor designer to select 
the least objectionable coolant for 
a reactor being designed for a 
specific application. He must de- 
velop an over-all design configura- 
tion of the core, the primary coolant 
circulation system, the shielding, 
and the various auxiliary systems, 
which will meet the reactor per- 
formance requirements within the 
limitations imposed by the partic- 
ular properties of this coolant. 

Table II gives a list of twelve of 
the most significant points of con- 
sideration (in the form of difficul- 
ties) associated with the use of re- 
actor coolants. 

As a qualitative indication of 
where these difficulties are impor- 
tant for the four categories of cool- 
ants, a bar is shown opposite each 
difficulty listed in the column rep- 
resenting each coolant. To be rep- 
resentative of some of the most 
promising coolants in each cate- 
gory, He and CO. are included as 
gases, H.O and D.O as water, di- 
phenyl and terphenyl as organics, 
and Na and Pb as metals. Such a 
chart cannot be used in selecting 
the over-all optimum coolant be- 
cause of “weighting factors” which 
must be considered in connection 
with any particular reactor design. 

A glance at Table II might indi- 
cate that helium is the most desir- 
able coolant since no difficulty is 
involved in so many of the points 
of consideration. 

As a practical matter, the very 
serious disadvantage of the poor 
heat transfer properties of helium, 
or any other gas, are such as to 
encourage the use of liquids as re- 
actor coolants. Water, in the form 
of either ordinary or heavy water, 
has many advantages. Among its 
disadvantages, however, is the re- 
quirement of a high system pres- 
sure for operation of the coolant at 
elevated temperatures. This is such 
an important design consideration 
as to strongly suggest use of lower 
vapor pressure materials such as 
the organics or liquid metals. 
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Topics and Organization of this CE Reference Series 


Section | 

Tanks 

Reactor design 
Mixers and agitators 
Materials handling 


In This Issue 


Section IV 
Compressors 


Jet ejectors and eductors 
Design and cost estimating 


Section Vil 

Materials of construction 
Corrosion 

Paints and coatings 


Physical data 


Section Il 

Piping 
Fluid flow 
Pipe, hose, tubing 
Valves, traps, special fittings 
Fabrication and installation 
Piping identification 
Pipe supports and thermal stress 


Section V 

Heating 

Ventilating and air conditioning 
Insulation 

Power transmission 


Section VIII 
Separation processes 
Distillation, evaporation 
Absorption 

Drying 

Air pollution 

Dust collectors 


Section Ill 

Pumps and pumping 

Water supply and treatment 
Electrical power 


Section VI 


Heat transfer 

Heat exchangers 
Chemical engineering 
Kinetics 


Section IX 
Instrumentation 
Refrigeration 
Structural engineering 
IIlumination 


Entrainment separators 


Your Design Reference File—I 


From the author’s working files, a critical selection of references 


with comment on content, arranged to save you time in design work 


RALPH CUSHING, Senior Process Engineer, Mobay Chemical Co., St. Louis, Mo.* 


Many engineers in the chemical process industries 
frequently perform work outside of their speciality 
field. A chemical engineer with a small or moderately 
sized company may find that he has to perform work 
in heating and ventilating, electrical, structural or 
corrosion fields. Often the kind of information that 
he needs is not readily available in the customary ref- 
erence books. Therefore, considerable time is required 
to obtain the necessary information. Additional time 
is also required to perform the necessary calculations. 

The author spent four years of his career in a po- 
sition where he frequently performed work in fields 
other than his own speciality. It was during this 
period that he collected an extensive file of articles to 
aid him in his work. 

In the spring of 1956, Cushing taught a course in 
plant design at Syracuse University. A selection of 
articles from his files was used by him in presenting 
the fundamentals of plant design to the students taking 
the course. 

The result of the author’s interest in building a file 
of engineering articles is the present series. The 
articles have been abstracted from 14 periodicals. 
Some over-lapping of material is unavoidable. Only 


*Meet your author on p. 326. 
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those articles valuable in design, maintenance, trouble 
shooting and installation work are included. Another 
limitation is that an article should be included only if 
it adds data not given elsewhere under the same topic 
heading. Manufacturer’s bulletins are included where 
they contained information not available from the 
literature. 

The major part of the material presented is from 
the published literature of the last five years. In some 
cases, articles of outstanding merit more than five 
years old are included—especially where more recent 
articles are not available. The most recent article is 
listed first under each topic heading, followed by the 
earlier ones. 

The usefulnes of articles from the literature de- 
pends on their accessibility. A simple and usable 
method of filing has been described by the author in 
“Filing of Articles,” Heating, Piping & Air Condition- 
ing, July 1956. 

Each month, we will publish the author’s selection 
of articles under the headings listed in the box. In 
this series you will find references to many articles 
that will be helpful in your work. Use of this published 
information will aid you to accomplish a given task 
with optimum effort for a desired degree of accuracy. 

THE EDITORS 
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Tanks 
Codes, Wall Thicknesses, Vessel Weights 


“Determine Vessel Weights Graphically,” H. J. Dela- 
mater, Pet. Refiner, July 1955, pp. 157-160. 
A new chart solution for the weight of vessels and 
accessories is presented. Nomogram for weights of 
tray supports, downflow plates and insulation rings. 


“Metal Thickness of Steel Tanks,” T. W. Reynolds, 
Heating and Ventilating, Dec. 1953, pp. 84-87. 
An assembly of formulas and data to determine the 
thickness of steel tanks used to store liquids. 


“Unfired Pressure Vessels,” Alloy Fabricators, Résumé 
No. 1, Section VIII, 1952. 
Summary of scope and design conditions for 1952 
ASME code for unfired pressure vessels. 


“Formulas and Computations for the Design of Unfired 
Pressure Vessels,” Alloy Fabricators, Résumé No. 2, 
Section VIII, 1952. 
Summary of formulas and computations for internal 
pressure. 


“Unfired Pressure Vessels Subject to External (Col- 
lapsing) Pressure,” Alloy Fabricators, Résumé No. 8, 
Section VIII, 1952. 
Summary of calculations and formulas for (external 
pressure) vacuum source. 


“A Condensed Tabulation of the 1952 ASME Code,” 
Alloy Fabricators, Résumé 4, Section VIII, 1952. 
Tabular form. 


Capacity and Sizing 


“Tank Capacity Diagram for Approximate Values,” En- 
gineering Data Sheet No. 5, Pet. Processing, May, 1956, 
pp. 141-142. 

Nomographie and tabular forms used. 


“Estimating Tank Capacity,” Bruce Fader, Chem. Proc- 
essing, Jan. 1956, p. 166. 
A nomographic solution and a graphical solution for 
vessel capacities. 


“Sizing Horizontal Tanks,” Robert Hlavin, Chem. Proc- 
essing, May 1953, p. 42. 
Nomographic form. 


“Nomograph for Determination of Capacity and Con- 
tents of Horizontal Cylindrical Tanks,’ Industry «& 
Power, Oct. 1949, p. 101. 

Nomographic form. 


“Volume Contained in a Cylindrical Tank,’ Chem. Ind., 
Aug. 1945, p. 306. 
Height, diameter vs. cubic feet, nomographic. 


Design 


“Help in Designing Pressure Vessels,” R. W. Schneider, 
Chem. Eng., Feb. 1956, pp. 171-174. 
A rapid graphical method of estimating maximum 
stresses in vessels with flat heads. Method is accurate 
enough to use minimum safety factors. 


“Charts for Pressure Vessel Design,” C. J. Major, Chem. 
Eng., Apr. 1955, pp. 172-175. 
Four new nomographs offer a quick way of getting 
shell or head thickness for cylindrical and spherical 
pressure vessels. Based on 1952 Code. 


“Save Time in Vacuum Vessel Design,” J. A. Hunter, 
Pet. Refiner, Feb. 1955, pp. 100-102. 
A new direct reading chart for designing vacuum ves- 
sels is presented and discussed. 


“Calculation Sheets for Vessel Design,” J. G. Nelson, 
Pet. Refiner, Nov. 1948, pp. 85-92. 
Standard forms for vessel design calculations, very 
thorough and concise. Considers thickness, wind load- 
ing, base design, anchor bolts, vessel design; detailed 
calculations and formulas with examples. 
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“Strength Against Buckling—Design of Thin-Walled 
Towers,” Harold E. Lonngren, Pet. Refiner, Nov. 1948, 
pp. 106-107. 
Graphical solution of a readily comprehensible for- 
mula for calculating maximum allowable height. 


“These Short-Cuts Will Speed Your Design and Estima- 
tion of Tanks,” FE. H. Coe, Chem. Eng., Sept. 1948, 
pp. 107-109. 
Six charts for the design and cost estimation of tanks 
up to 1,000 gal. capacity. 


“How to Size Future Process Vessels,” A. H. Younger, 
Chem. Eng., May 1955, pp. 201-202. 
Design of vapor-liquid separators, accumulators and 
knock-out drums; cost vs. dimensions. 


“Flash Tank Design,” T. W. Reynolds, Air Cond., Heat- 
ing & Ventilating, Apr. 1955, pp. 96-97. ; 
How to select a flash tank for a given service. 


“Practical Piping Problems,” Robert C. Soronen, Heat., 
Piping & Air Cond., Feb. 1950, pp. 98-100. 
Flash tanks for high pressure condensate; blow off 
tanks and piping; dimensions vs. capacity for flashing. 


“Design Points You Need to Build a Blow-Off Tank,” 
Stanley H. Sye, Power, Jan. 1949, pp. 86-87. 
Step by step procedure for laying out an adequately- 
sized boiler blow-off tank. Illustrative example. 


“Short Cut to Air Receiver Design,” J. T. Fong, Pet. 
Refiner, Apr. 1955, pp. 165-167. 
Graphical method for design of air receivers. 


“How to Protect Your Pressure Vessels,” C. G. Weber, 
Chem. Eng., Oct. 1955, pp. 170-174. 
Practical information on what devices are available 
and the best way to use them. How to select safety 
devices; combination devices; construction features, 
installation; maintenance and inspection. 


“How to Select and Apply Safety Heads for Protection 
of Pressure Systems,” J. F. Myers, Power, Feb. 1955, 
pp. 101-103. 
Selection of correct rupture disk; code requirements; 
effects of pressure and temperature; typical arrange- 
ments; selection factors; relieving capacity for pre- 
bulged safety heads of given diameters on pressure 
vessels. 


“Design Closed Vessels to Withstand Internal Explo- 

sions,” E. W. Cousins and P. E. Cotton, Chem. Eng., 

Aug. 1951, pp. 133-138. 
Results of tests of rupture disks in explosions in vari- 
ous sizes and strengths of vessels for various gases 
and vapors. Open vent reduces explosion pressures; 
pressure build up prior to rupture; explosion pressure 
vs. initial pressure; vent ratio reduction of explosion 
pressures; initial pressure vs. rate of pressure rise; 
rupture disk materials of construction. Designing 
closed vessels for containing explosive gases. 


“Flange Design Calculations,” Harold E. Lonngren, Pet. 
Refiner, Nov. 1947, pp. 130-134. 
New formulas are presented for determining flange 
thickness with an assurance of obtaining predeter- 
mined and uniform stress distribution in the flange. 


Materials of Construction 


“New Alloys For Multi-Layer Vessels,” G. E. Fratcher, 
Pet. Refiner, Nov. 1954, pp. 137-141. 
Techniques of construction, development of high-yield 
strength, low-alloy plate steel, fabrication of a vessel 
from this steel, and test of the vessel is reported; 
closure design; service applications. 


“Determining Allowable Stresses,” W. P. Kerkoff, Pet. 
Refiner, Nov. 1954, pp. 142-147. 
A summary of American and European practices, 
along with a proposed new method. 


“A Look Ahead In Vessel Design,” E. W. Jacobsen, Pet. 
Refiner, Nov. 1954, pp. 148-155. 
Low-pressure design problem; hydrogen attack; brit- 
tle fracture; high-pressure design problems; selection 
of materials; laminated vessels; creep. 
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“Everdur Metal For Tanks and Equipment,” The Amer- 
ican Brass Company, Publication E-13, 1954. 
Physical properties; design factors; welding methods. 


“Aluminum Tanks and Pressure Vessels,” E. V. Sharp- 
nack, Sr., Prod. Eng., Apr. 1953, pp. 183-185. 
Dimensions, capacity, operating pressures, weights. 


Reactor Design 
General 


“Electronic Analogs In Reactor Design,” J. A. Beutler 
and J. B. Roberts, Chem. Eng. Progress, Feb. 1956, 
pp. 69-F—74-F. 
Applications in kinetics studies; sequential reactions; 
non-isothermal reaction; unsteady state reactions; ad- 
vantages and limitations of operational analog. 


“Charts Simplify Job Of Designing Your Reactor Sys- 

tem,” T. M. Jenny, Chem. Eng., Dec. 1955, pp. 198-202. 
Nine charts which simplify the tedious calculations 
involved in designing the best chemical reactor sys- 
tem; theory and method of graph construction. 


“Continuous-Flow Reactors,’ Thomas K. Sherwood, 
Chem. Eng. Progress, July 1955, pp. 303-304. 
The problem of variable residence times discussed 
from a theoretical and practical viewpoint. 


“How To Determine Economical Batch Sizes,” S. E. 
Andersen, Chem. & Met. Eng., July 1946, p. 237. 
The determination of the optimum batch size, solved 
by reference to the relative costs of change over and 
of holding materials in inventory. 


Simple Reactors 


“Chemical Engineering Fundamentals—Why Kinetics 
For Reactor Design?,” T, E. Corrigan and E. F. Young, 
Chem. Eng., Aug. 1955, pp. 199-200. 

Introductory; mechanisms affecting reactor design. 


“Chemical Engineering Fundamentals—General Consid- 
erations In Reactor Design, Parts I-III,” T. E. Corrigan 


_and E. F, Young, Chem. Eng., Sept.-Nov. 1955. 


Part I, Sept. 1955, pp. 203-206. 
Process breakdown; classification of chemical reac- 
tors; factors in selection and sizing of reactors; type 
of reaction; methods of operation. 


Part II, Oct. 1955, pp. 211-214. 
Simple reactions; effect of temperature; effect of 
pressure on first and second order reactions; effect of 
backmixing; flow reactors. 


Part III, Nov. 1955, pp. 217-220. 
Backmixing vs. longitudinal flow reactors; the effect 
of backmixing on various order reactions; reactant 
ratio; effect on volume at same conversion. 


“Chemical Engineering Fundamentals—Reactor Design 

Problem: Simple Reaction,” T. E. Corrigan and E. F. 

Young, Chem. Eng., Dec. 1955, pp. 211-214. 
Backmixing and conversion at constant volume; back- 
mixing in reactor selection; approach to the design 
problem; a sample problem solved; cost calculations. 


Complex Reactor Design 


“Chemical Engineering Fundamentals—Reactor Designs 
For Complex Reactions, Parts I-II,” T. E. Corrigan and 
E. F. Young, Chem. Eng., Jan.-Feb. 1956. 


Part I, Jan. 1956, pp. 207-212. 
Parallel reactions; effects of temperature, pressure, 
catalyst, recycling product, backmixing; effects of 
backmixing on overall rates, distribution; longitudinal 
vs, backmixing reactors; series reactions; equation for 
product distribution. 


Part II, Feb. 1956, pp. 193-196. 
Added reactants; effect of reactant ratio; product dis- 
tribution equations; derivations for product distribu- 
tion; distribution in longitudinal reactors; backmix- 
ing; mol ratio vs. yields. 
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“Chemical Engineering Fundamentals—Reactor Design 

Problem: Complex Reactions,” T. E. Corrigan and E. F. 

Young, Chem. Eng., Mar. 1956, pp. 201-206. : 
Approach to the problem; kinetic analysis; rate ratio 
constants; sample problem discussed and carried 
through step by step. 


Catalytic Reactor Design 


“Chemical Engineering Fundamentals—Reactor Design 
For Catalytic Reactions, Parts I-II,” T. E. Corrigan and 
W. C. Mills, Chem. Eng., Apr.-May 1956. 


Part I, Apr. 1956, pp. 197-202. 
Selection and sizing catalytic reactors; fixed bed reac- 
tion; longitudinal vs. backmixing; fluidization; longi- 
tudinal fluidized reactors. 


Part II, May 1956, pp. 203-206. : : 
Fluid flow and distribution problems in the design 
of catalytic reactors; presure drop vs. velocity; ori- 
fices as operational stabilizers. 


“Chemical Engineering Fundamentals—Reactor Design 

Problem: Stable Operation,” T. E. Corrigan and W. C. 

Mills, Chem. Eng., June 1956, pp. 253-431. ; 
Design problem in detail, step by step with applicable 
charts presented. 


Mixers and Agitators 
Selection 


“The Turbine As A Mixing Tool,” E. J. Lyons and N. H. 

Parker, Chem. Eng. Progress, Dec. 1954, pp. 629-632. 
General approach to mixing; excellent selection chart 
giving range, criteria, shape relationships for various 
types of agitators in a variety of services. 


“Mixing, The Universal Operation,” Charles S. Quillen, 

Chem. Eng., June 1954, pp. 177-224. , 
Theory for fluids, solids; power consumption; range 
of operation of mixers based on viscosity; air agita- 
tion; gas-liquid mixing; jet agitation; paddle mixers; 
propellers; performance curves for water-jet pump; 
turbines; nomograph for power consumption of tur- 
bines for turbulent and viscous flow; disk and cone 
impellers; paste mixing; colloid mills; plastics mix- 
ers; conical, ribbon, screw mixers; continuous mixers 
for liquids; pipeline mixers. 


“Why Not Use Draft Tubes,” A. P. Weber, Chem. Eng., 
Oct. 1953, pp. 183-187. 46 
Use of draft tubes for continuous type mixing vessels; 
mixing and heat transfer, gas liquid mixing, mixing 
with attrition, crutching; design limitations. 


“Mixing of Liquids in Chemical Processing,” J. Henry 

Rushton, Ind. & Eng. Chem., Dec. 1952, pp. 2931-2936. 
Fluid motion and mixing; blending of liquids and mix- 
ing of gases; similitude; performance characteristics 
of mixing impellers; scale up; heat and mass transfer; 
displacement capacities and velocities; process appli- 
cations formulas and charts applied. 


“Practical Mixer Technology,” Emerson Lyons, Chem. 
Eng. Progress, May 1948, pp. 341-346. 
Basic design considerations; circulation patterns; 
methods of baffling; limits of agitator types in dif- 
ferent mixing jobs; estimation of mixing require- 
ments and mechanical design. 


“The Economics of Agitator Selection,’ E. S. Bissell, 
Chem. Ind., Apr. 1948,. pp. 586-588. 
Economics and selection based on the following con- 
siderations; materials of construction; type of stuffing 
box; mixer size; power and maintenance require- 
ments; multiple installation vs. single large installa- 
tion; comparison of integral vs. separate stuffing box. 


“Simplified Approach to Mixing Problems,” H. E. Ser- 
ner, Chem. Eng., Jan. 1948, p. 127. 
Charts to correlate; power vs. peripheral velocities 
at various viscosities and intensities of agitation; 
peripheral velocities vs. velocity through agitator; 
vessel specification; effect of coils on agitation. 
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“Development of Pfaudler Agitation,” O. W. Green, 
Pfaudler Co, Reprint No. 508, Sept. 1953. : 
Principles of Pfaudler agitators; charts for determi- 
nation of desired agitative level, type of agitator and 
rpm., required horsepower. Curves can also be used 
to check out existing agitators for new applications. 


Design 


“Effective Radius of Agitation in Viscous Liquid Mix- 

ing,” H. E. Serner, Chem. Eng., Apr. 1950, pp. 128-129. 
Agitation patterns; consideration of the influence of 
the effective radius of agitation on the agitation of 
viscous liquids, data presented in formula and in 
graphical form. 


“Effect of Baffles on Agitator Power Consumption,” 
Darrell E. Mack and A. Edgar Kroll, Chem. Eng. Prog- 
ress, Mar. 1948, pp. 189-194. 
Data presented in tabular and graphical form to show 
effect on power consumption of baffle size; baffle posi- 
tion; impeller shape and size, impeller position; num- 
ber of impellers; number of baffles; liquid depth; tank 
diameter. 


“Design and Utilization of Internal Fittings for Mixing 
Vessels,” Bissell, Heese, Everett, and Rushton, Chem. 
Eng. Progress, Dec. 1947, pp. 649-658. 
Effects on design considerations of the following: loca- 
tion and utilization of coils, baffles, draft tubes, steady 
bearings, brackets compartmentation, spargers, feed 
pipes, thermowells, power consumption; off centered 
and side entering agitation. 


“Performance and Design of Agitators,” D. E. Mack 

and V. W. Uhl, Chem. Eng., Sept. 1947, pp. 199-121, 125. 
Agitator power requirements; gas liquid contacting 
equipment; examples illustrate how to design systems 
with or without pilot plant data, and how to predict 
performance of existing equipment under changed 
conditions. 


“Power Absorption in Mixers,” Richard B. Olney and 

George J. Carlson, Chem. Eng. Progress, Sept. 1947, 

pp. 473-480. 
Nomograph for determining net power requirements 
of mixers; experimental data in graphical and tabular 
form; power data for disperser and spiral turbine 
impellers in several single liquids and two-phase 
immiscible liquid systems. Correlation of this data 
with power studies for other types of agitators. 


Materials Handling 


Selection 


“Solids Feeders,” Theodore R. Olive, Chem. Eng., Nov. 
1952, pp. 163-178. 
Selection; application; design; volumetric, gravimetric 
and slurry feeders; operational problems; bins and 
dischargers. 


“Evaluating Materials Handling Layouts,” Wilbur G. 
Hudson, Chem. Eng., Aug. 1947, pp. 110-112. 
Case histories, examined and analysed; different ways 
in which solids may be handled; operational difficul- 
ties, cause and cure. 


Conveyors 


“Charts for Quick Selection of Belt Conveyor Shafts,” 
John Emerson, Flow, Feb. 1956. 
Headshaft and tail shaft selection; examples given. 


“Woven Wire Belts,” J. F. Reid, Chem. Eng., Jan. 1956, 
pp. 195-198. 
Weaves; Specifications; costs; materials handled; ap- 
plication. 


“Conveyers and Elevators,” Harry L. Strube, Chem. 
Eng., Apr. 1954, pp. 195-210. 
Describes the salient features of various common 
types of equipment for handling bulk materials con- 
tinuously; provides aids for selection of the proper 
type of equipment for a given continuous bulk hand- 
ling job; belt speeds and capacities for various 
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weights of materials and widths of belts; normal and 
maximul lump size, idler spacing for belt conveyors; 
critical factors for materials to be handled by trough- 
ing belt conveyors; capacity charts for screw con- 
veyors selection; Characteristics of bulk materials. 


“Capacities of Large Belt Conveyors,” Data furnished 
by Jeffrey Manufacturing Co.; nomograph prepared 
by Chem. Processing staff, Chem. Processing, July 1953, 
p. 49 


Nomograph. 


“How To Splice Rubber Conveyor Belts,” A. F. Matheis, 
Factory Management & Maintenance, Sept. 1953, pp. 
160-164. a 
Types of splices; preliminary steps for slicing; vul- 
canized splice; metal fasteners. 


“Rubber Conveyor Belting,” Data prepared by Edward 

C. Gregory and Eugene R. Traxler, Flow, Mar. 1952, 

pp. 64-67; 84, 86, 88, 90-91. ' ' 
Construction details, types of belting; selecting the 
right type; how to determine specifications; example; 
minimum pulley diameters; weight of moving parts; 
drive factors; permissible working stresses. 


“Flight and Apron Conveyors,” Wilbur G. Hudson, [n- 
dustry & Power, Oct. 1951, pp. 109-110. 
Selection factors; power determinations; fraction coef- 
ficients on steel plates; drag of materials against side 
plates; capacity and size of lumps handled by flight 
conveyors; capacities of horizontal apron conveyors 
and feeders at 20fpm. 


Pneumatic Conveying 


“Fluidization Velocities,’ J. Lowenstein, Chem. Eng., 
Apr. 1955, pp. 189-190. 
Graphical and nomographic determination of Fronde 
number or velocity. 


“Why Use Pneumatic Conveyors?” Wilbur G. Hudson, 
Chem. Eng., Apr. 1954, pp. 191-194. 
Conveyor calculations; list of industrial materials 
suitable for pneumatic handling; velocities in fps. in 
pneumatic conveying; pressure losses for air and ma- 
terials. 


Vibration Conveying 


“Handling by Vibration,” Flow, Nov. 1955, pp. 70-73, 
156-163. 
Designed; construction; application, types of ma- 
terials handled; selection; capacities; illustrated. 


Hoppers 


“Design A Hopper That Won’t Arch,” Julian C. Smith, 
Chem. Eng., Sept. 1955, pp. 167-168. 
Design equations; applications. 


“Sizing Hoppers,” Robert W. Ruppert, Chem. Process- 
ing, Mar. 1955, p. 192. 
Nomographic Form. 


“Don’t Be Fooled by an Irregular Hopper,’ Chesman A. 
Lee, Chem. Eng., May 1954, p. 218. 
A procedure for calculating volume of irregular hop- 
pers. 


“Better Design for Bulk Handling,” Andrew W. Jenike, 
Chem. Eng., Dec. 1954, pp. 175-180. 
Mechanics of flow; static pressure; impact pressure; 
vibrational pressure; flow-factors; flow formulas. 


“Hoppers by Calculation,” Chesman A. Lee, Chem. Eng., 
Dec. 1954, pp. 181. 
Application of the experimental data presented in the 
article by A. W. Jenike, Chem. Eng., Dec. 1954. 


“Design of Hoppers for Use,” Chesman A. Lee, Chem. 
Eng., May 1958, pp. 194-195, 200. 
General theory of arching; causes; designing to pre- 
vent hangup; non-granular materials. 


“New Ideas About Hoppers,” Chesman A. Lee, Chem. 
Eng., Apr. 1952, pp. 153, 1738, 194-195, 200. 
— basis for hopper design eliminating straight 
sides. 
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GAS-LIQUID CONTACTING IN RANDOM-PACKED TOWERS 


Flow Through Packings and Beds 


Second of two articles on gas-liquid flow through random-packed 


towers. Here the author discusses empirical methods enabling you to determine 


pressure drop, flooding, liquid holdup and loading. 


MAX LEVA, Consulting Chemical Engineer, Pittsburgh, Pa.* 


In the first article (Chemical 
Engineering, Feb. 1957, p. 263) cer- 
tain equipment features of gas- 
liquid flow through random-packed 
towers was presented. We will now 
discuss the more important and 
firmly established working correla- 
tions relating to flow through this 
system. 


Pressure Drop 


In non-irrigated towers carrying 
only a gas phase the pressure drop 
may be predicted by the following 
Kozeny-Carman type equation: 


2fGPZ(1 — ¢)*™ (1) 
Do "gcpré 


For highly turbulent flow where n 
equals 2, the quantity (1-e) /e°D,¢, 
is a function that depends wholly 
on the properties of the bed. Ac- 
cordingly it has earlier been 
termed® bed characterization fac- 
tor. It is useful for the purpose of 
making approximate packing com- 
parisons. 

Eq. (1) is not readily applicable 
to gas-liquid systems operating 
under elevated liquid rates. As al- 
ready mentioned the irrigating 
phase will affect the effective void- 
age in the tower, the apparent and 
effective particle size and the shape 
of the particles will apparently be 
modified. All these factors as well 
as others influence the bed char- 
acterization factor in a complex 
way. For this reason development 
of a working correlation along 
these lines has not seemed prac- 
tical thus far. Resort must then be 
taken to empirical approaches. 

Irrigated pressure drop data in 
packed towers are of the type as 
shown in Fig. 1. Plotted on log- 
arithmic coordinates the slope up 
to the loading point is essentially 
equal to 2.0 in accordance with the 
turbulent flow range in which 


Ap = 


*For author biography see Chem. Eng. 
Jan. 1957, p. 294. 
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How The Series Is Organized 


Random packed towers 


Gas-liquid system 
Liquid-liquid systems 


Stacked towers 


Gas-liquid systems 


Reactors 


Fixed bed 
Moving bed 
Fluidized bed 


most commercial packed towers op- 
erate. The parallel displacement 
of the several curves is due to vary- 
ing liquid rates. Obviously the 
nature of this displacement is spe- 
cific and precisely reflects the in- 


Nomenclature 





D, Equivalent spherical particle di- 
ameter, ft. 


D’, Nominal packing size, ft. 

f Modified friction factor, dimen- 
sionless 

7 Gas flow rate, lb./sec., sq. ft. 


Ge Conversion factor, 32.2 (Ib.mass/ 
lb.force) (ft./sec.*), or 4.17 « 10° 
(lb.mass/lb.force) (ft./hr.*) 

H Holdup, cu. ft. of liquid/cu. ft. of 


tower 
L Liquid flow rate, lb./sec., sq. ft. 
n State of flow factor, dimension- 
less 


Z Packed height, ft. 

a Specific packing surface area, 

sq. ft./cu. ft. 

Constant (characteristic of pack- 

ing see table) 

Ar Pressure drop, lb./sq. ft. 

hs Pressure loss, in. water/ft. 

€ Bed voidage, dimensionless 

Absolute viscosity, lb./sec.-ft. or 

centipoises 

Fluid density, lb./cu. ft. 

cbs Sphericity factor of particles, di- 
mensionless 
Ratio, water density/liquid den- 
sity, dimensionless 


a, B 


fluence which liquid rate exerts on 
the bed characterization factor. 
For the branch up to the loading 
region an empirical correlation is 
readily apparent. Such a correla- 
tion will of course not hold for flow 
extending into the loading zone. 
There the slope increases beyond 
the value of 2.0 found valid for 
conditions below loading. 

The question therefore arises 
how to correlate the data for 
this most important range where 
most towers operate. The clue to 
correlation is given by the relative 
constancy of the flooding point 
pressure drop and the proposed 
correlation of flooding data. If the 
standard flooding correlation de- 
scribes a specific constant pressure 
condition through the tower then 
correlations for other constant 
pressure conditions in the tower 
(below flooding) should relate the 
data in a useful manner. At the 
same time the entire loading range 
is defined. This method of reason- 
ing has been followed and applied 
to all available and to some new 
dumped-packing pressure drop 
data. The procedure has not only 
been applied to the loading range, 
but has also been extended below 
it. Thus an entirely generalized 
data presentation, showing packed 
tower operation and functioning 
in all its phases has been achieved. 

Data correlation below the load- 
ing point has led to the following 
form of equation: 

Ap = a X 1084(G?/p) (2) 

Constants a and £ are character- 
istic of individual packings. The 
table lists a and £B values for 
Raschig rings, Berl and Intalox 
saddles. - 


Voidage and Surface Area 


These correlations apply up to 
the loading zone. As far as the 
lower irrigation limit is concerned 
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bs Log pressure drop, Ap 









Super flooding region 


(unstable condition) 


a Unavailable 
a) 


Loading Zone 





surface area, % 


Surface Area Utilization 


PN rings 
L 


el 
— 


= 








Log gas flow,G 


they may be extrapolated to L = 
0. For low irrigation rates, the 
predicted pressure drop for the 
voidage indicated in the table is 
in reasonably close agreement with 
values predicted by Eq. (1). Con- 
stant a may then be used like the 
bed characterization factor for 
packing comparisons, giving in- 
dications of the relative effective- 
ness of the free space in packings 
of various design. 

Observations, in particular with 
mass transfer coefficients, have in- 
dicated that in the different kinds 
of packings, surface areas and void 
spaces are not equally effective. In 
other words certain void configura- 
tions (as determined by the parent 
packing elements and the mode of 
dumping) are preferred as fluid 
passages over others. In effect this 
is merely another way of defining 
channeling in a packed bed. The 
values in the table in combination 
with the bed _ characterization 
factor permit us to arrive at rela- 
tive free space (and hence also sur- 
face area) utilization values for 
individual packings. 

Free space utilization and gen- 
eral homogeneity of flow improve 
as packing size increases. Intalox 
saddles, owing to their special 
shape will form the most random 
bed. Consequently voidage utiliza- 
tion values are referred to the 13- 
in. Intalox saddle because for this 
size a values are available for 
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Raschig rings as well as Berl sad- 
dles. Letting « and D, 4, refer to 
any packing and using D,¢, = 0.230 
for 14-in. Intalox saddles there is: 


Za (1 — €)0.78° X 0.230 
0.14  &D,¢,(1 — 0.78) 


Substitution of pertinent values of 
a and D,d¢, in the above ratio per- 
mits evaluation of (l-e)/e® and 
hence the effective voidage e.,;,. The 
ratio ¢.,;/e Where e« is the voidage 
shown in the table gives the utiliza- 
tion ratio. For the purpose of plot- 
ting it is more desirable to relate 
the quantity (e-e.;;)/e on semi- 
logarithmic coordinates to nominal 
packing size. This indicates then 
the fraction of the original gross 
voidage which is not effective. The 
graph will also permit extrapola- 
tion to 14-in. Intalox saddles and 
thus let you ascertain an apprixi- 
mate value of (e.;,)/e for this 
packing. This value may then be 
used again to recalculate the values 
for the other packings. The cor- 
rection thus applied would, how- 
ever, be nominal. 

The voidage and surface area 
utilization values derived by this 
method and shown in Fig. 2 will 
strictly apply to only non-irrigated 
packings. The complex effect of 
liquid rate decidedly influences the 
bed characterization factor. These 
values should nevertheless be satis- 
factory for indicating the relative 
order of magnitude of voidage and 


10 |- 
Zone of constant 
hold-up and % free g 
space L 
SQ Intalox saddles 
; . 
tr. Pa 
Increasing hy, / 
liquid rate a 
x 
Fig. | il 
Ig. Reference state: ! ¥2 in. Intalox saddle Fig.2 ™ 
305 1.0 L5 
Nominal packing size, in 


surface area utilization in packings 
in general. The method of analysis 
is outlined here because it will, af- 
ford a means of estimating effective 
packing areas if mass transfer co- 
efficients become available for a 
system where the entire packing 
contributes to the surface area. 
Such systems would be similar to 
the wetted wall type equipment or 
the type of disk column which has 
been proposed by Stephens and 
Morris’ for mass transfer research. 
In order for the method to be work- 
able it appears that reliable pres- 
sure drop data must accompany 
the mass transfer measurements 
and that the systems must operate 
below the loading zone. 

As far as application of the pres- 
sure drop correlations to practical 
design problems is concerned, it 
is well to recall that irrigation was 
accomplished by water. The effect 
of liquid density on the pressure 
drop has been discussed elsewhere’. 
The density effect is taken into con- 
sideration if the liquid rate is mul- 
tiplied by the ratio 62.3/p, where 
62.3 lb./cu. ft. is the density of 
water and p, that of the liquid in 
question. 


Flooding 

Pressure drop in dumped _pack- 
ings is in the neighborhood of three 
in. of water per foot when flooding 
takes place. From the _ relative 
constancy of the pressure drop in 
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Packing factor, f(a) 


T 


400 


Raschig rings 





(67) 





Intalox saddles 


Packing Factors 






Berl saddles 





(79) 
Numbers in parenthesis are % of voidage in packed beds. Fig 3 
20 it 1 l i j 
0.5 1.0 &S 2.0 
Nominal packing size, in. 


relation to other variables (see Fig. 
1) it is surmised that a substantial 
portion of this pressure drop is 
simply due to the presence of a 
hydrostatic head. Other compo- 
nents are fluid friction and expan- 
sion and contraction losses. These 
factors indicate how complex the 
analysis of flow can be at high 
liquid rates. Therefore, it is not 
surprising that the effect of liquid 
rate on the bed characterization 
factor can not be predicted. This 
will of course prevent absolute pre- 
diction of a packing factor and ef- 
fectiveness of voids in high-rate 
irrigated towers. Accordingly flood- 
ing data have been largely corre- 
lated on an empirical basis. 

The earliest far reaching corre- 
lation of Sherwood, Shipley and 
Holloway’ has been improved by 
Lobo and coworkers‘ by suggest- 
ing improved packing factors. A 
further substantial improvement 
resulted by relating fluid velocities 
relative to each other rather than 
merely by referring. them to the 
wall of the column. This correla- 
tion is given in Fig. 4. It applies 
to a wide range of sizes of dumped 
rings, Berl and Intalox saddles. 
Recommended packing factors are 
given in Fig. 3. They pertain to 
definite voidages as_ indicated. 
Estimates for slightly different 
voidages may readily be made. The 
use of the correlations will be dis- 
cussed later in a typical problem. 
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The flooding line for dumped 
packings represents conditions in 
towers that are characterized by 
an almost constant pressure drop. 
Then the suggestion to present ir- 
rigated packed tower pressure drop 
data in a general way is quite ob- 
vious. Accordingly the other curves 


(75) 


. RANDOM-PACKED TOWERS 


of Fig. 4 pertain to sub-flooding 
pressure drops. They cover virtu- 
ally the entire packed tower oper- 
ating range. The curves pertaining 
to the loading range are partic- 
ularly helpful, since for this range 
there seem to be no coordinated 
formulae which permit pressure 
drop estimates. The sub-flooding 
curves will give quick estimates of 
pressure drop that are in good 
agreement with the data predicted 
by the earlier mentioned equations. 

The data underlying the correla- 
tions of Fig. 4 extend over a liquid 
density range from about 50 to 76 
lb./eu. ft. Indications obtained 
from applications are that Fig. 4 
may be employed for predicting 
flooding in systems that carry 
liquids of even higher density. Re- 
garding the other physical proper- 
ties of the ordinate of Fig. 4 their 
effects on flooding have been ascer- 
tained in earlied studies. However, 
the ordinate does not contain a sur- 
face tension term. This is interest- 
ing since it has become apparent 
that liquid surface tension seems 
to be important.’ 


Liquid Holdup 


Below the loading point liquid 
holdup in packed columns is almost 
unaffected by gas flow rates. As 
the loading point is approached a 





Here You Get Values to Determine Pressure Drop . . . 
BL 2 
Ap=aXl0. XG /p 
Nominal a B €, Voidage in 
Packing Size, In. Values Values Packed Beds, % 
Raschig rings 0.375 4.7 0.41 57 
0.50 3.1 0.41 59 
0.625 2.3 0.26 67 
0.75 1.4 0.26 72 
1.00 0.96 0.25 69 
1.25 0.57 0.23 76 
1.50 0.39 0.23 76 
2.00 0.24 0.17 82 
Ber! saddles 0.50 1.20 0.21 63 
0.75 0.62 0.17 71 
1.00 0.39 0.17 7) 
1.50 0.21 0.13 70 
Intalox saddles 0.50 0.82 0.20 77 
0.75 0.47 0.16 75 
1.00 0.31 0.14 74 
1.50 0.14 0.14 78 
2.00 0.08 0.14 80 
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Empirical Relationship 
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Helps to Find 


Irrigated - Tower 


Pressure Drop 
for Dumped 
Packings... 


mutual gas-liquid holdup effect 
manifests itself. 

Estimates of liquid holdup are 
usually not required in packed 
tower design calculations where 
absorptions are involved. It may 
be an occasional requirement in 
batch fractionating columns where 
holdup in the column will then give 
an indication of how far a certain 
charge may be processed. Holdup 
data will also be required for esti- 
mating the response of a system 
to changes in operating conditions. 
Finally holdup studies seem to 
point the way toward an improved 
understanding of the mass transfer 
processes in packed towers.* 

A recent comprehensive correla- 
tion of holdup data has been pro- 
posed by Otake and Okada’®. It is 
proposed that 


0.676 
H = 1.205 ( se r) 
Me 
ee 2 —0.44 
[ (D ne | (aD’,) (3) 


The equation is applicable for the 
Reynolds number range 10-2,000. 
Of course gas flow is such that the 
column operates below loading. 

It is claimed that the correlation 
covers virtually all literature data, 
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which in addition to data pertain- 
ing to water would also include 
holdup values for non-aqueous 
liquids. This is somewhat surpris- 
ing since the correlation does not 
contain a term for surface tension. 
Perhaps, however, the surface ten- 
sion effect on hold-up is smaller 
than was originally proposed by 
Jesser and Elgin.2 (Compare with 
the holdup equations of Shulman 
et al.®) As far as effect of liquid 
viscosity is concerned H « yp’. 
This is in fairly good agreement 
with the findings of Jesser and 
Elgin (H « yp") and more re- 
cently Shulman et al (H « »’” and 
H x p"), 


Loading 


The loading zone for dumped 
packings is denoted in Fig. 4. It 
covers a fairly wide range of pres- 
sure drops and this is compatible 
with the qualitative data of Fig. 1. 
As the irrigation rates increase the 
loading zone narrows and loading 
and flooding points tend to coincide. 
Obviously the operation of columns 
at very high irrigation rates can 
therefore become critical if de- 
signed to operate in this range. 

It is usually desired to operate 


a packed tower in the loading zone. 
The packing is then reasonably well 
wetted to give relatively favorable 
capacity data. At the same time 
holdups are low enough to cause 
only moderate gas pressure drops. 
With absorption columns consider- 
able adjustments regarding oper- 
ating range are possible. This is 
however not true with fractiona- 
tion columns, where the liquid rate 
is dictated by the boil-up rate and 
the required reflux ratios. With 
distilling columns it is therefore 
not always feasible to design for 
the loading range and frequently 
columns must operate substantially 
below loading. 
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. . . RANDOM-PACKED TOWERS 


Problems Show How Empirical Relations Are Used . . . 


Problem 1— 


Pressure Drop 
Water 


27.79pm | 

















Gas 


425 siicsioincateaa 


A gas absorber of 2 
ft. diameter is packed with 2 sec- 
tions of 1-in. Raschig rings, each 
section being 10 ft. high and sup- 
ported by a Weir-type support 
plate. The tower handles 27.7 gpm. 
of water and 425 cfm. of a gas of 
average density 0.66 lb./ft.*. 

For the conditions stated find 
the tower pressure drop and estab- 
lish the state of loading of the sys- 
tem. 


Solution—Fluid rates are as fol- 
lows: 


Gas: 

=x we = 535 Ib./ft., hr. 
Liquid: 

= xe x os 4,400 lb./ft.2, hr. 


From the above conditions it is 
anticipated that the tower may es- 
sentially operate in the loading 
zone and hence Fig. 4 is used. 


Abscissa: _ - 
L | oc _ 4,400 .1 0.066 
a = , = 9 8 
¢t. " a Yas ~*™ 
Ordinate: 
(Assuming » = 1 ep. and y = 1.0) 


_(535)?X 160X1X1 


0.066 X 62.3 X4.17 x 108 
= (0.0267 


From Fig. 4, A p = 0.4 in. water/ 
ft. and the tower operates in the 
lower loading zone. 

The pressure drop across the en- 


G2f(a) ¥2 py? 
PaPLJe 


tire packing is then 20 x 0.4 = 
in. of water. This has to be aug- 
mented by the pressure drop 
through two support plates which 
per plate amounts to about 0.3 in. 
of water column. The entire pres- 
sure drop is therefore about 8.5 
to 9 in. of water column. 


Problem 2— 
Effect of Saddles 


For the flow condi- 
tions given in Problem 1 and the 
tower dimensions as stated the 1- 
in. Raschig rings are replaced by 1- 
in. Intalox saddles. What will then 
be the new column pressure drop 
and also what will be the variation 
in column holdup when making the 
change. 


Solution—Again resort is taken 

to Fig. 4. The value of the ab- 
scissa remains the same and the 
ordinate varies as the packing 
factors. The packing factor for 1- 
in. Intalox saddles, as evaluated 
from Fig. 3 is equal to 95 and the 
ordinate pertaining to Fig. 4 then 
becomes equal to 
95 i 
160 = 0.0159. 
For the abscissa equal to 0.268, 
Fig. 4 reports a pressure drop of 
about 0.2 in. of water column per 
foot. Taking account of the total 
packing height and support plates 
the total pressure drop becomes 
then about 4.5 to 5 in. of water 
column. 

The holdup may be estimated by 
Eq. (3), provided the liquid flows 
are in the proper range as charac- 
terized by the Reynolds number. 

The liquid flow Reynolds number 
is found to be equal to 


‘1 X 4,400 
12 X 2.42 


which is in the proper range. 

Hence applying Eq. (3) to 1-in. 
Raschig rings and to 1-in. Intalox 
saddles there results for 


0.0267 x 


Nr = = 151, 





packings. 





Coming: Flow in stacked towers . . . 


Next month’s installment continues the series on gas-liquid con- 
tacting. Arrangement, installation and performance of rings and 
grids in stacked towers is presented. 

Also discussed will be the relative performance of liquid distribu- 
tors, and ‘comparative capacity data for several types of stacked 
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Raschig rings: 
H = 1.295 X (151) x 
4.18 X 108 x 62.322)" _ 58 
1,728 X 2.422 ) ali; 
= 0.047 ft.3/ft. 
Intalox saddles: 
H = 1.295 X (151) x 


4.18 X 108 x 62.32 \ 78 
1,728 X 2.42? 12 
= 0.063 ft.3/ft.3 

With a packed volume of 3.14 x 
20 = 62.8 cu. ft. the holdup then 
becomes 0.047 x 62.8 = 2.95 cu. 
ft. of water for the Raschig rings 
and 0.063 x 62.8 = 3.95 cu. ft. for 
the Intalox saddles. 

By experiment in a pilot plant 
tower it has been found that for 
this liquid rate the Raschig ring 
holdup was 0.051 and the Intalox 
saddle hold-up 0.063 cu. ft. of 
liquid per cubic foot of packing. 


Problem 3— 
Below the Loading Zone 


A tower 20 ft. high 
scrubs a gas whose average density 
is 0.075 Ib./cu. ft. The tower op- 
erates below the loading zone and 
handles 500 lb./hr., sq. ft. of the 
gas. The water rate is 3,000 Ib./ 
hr., sq. ft. Compare the gas pres- 
sure drop for each of the following 
packings: 1-in. Raschig rings, 1-in. 
berl saddles and 1-in. Intalox sad- 
dles. 


Solution—Since the tower oper- 
ates below the loading zone, Eq. 
(2) applies. 

Ap = @ X 1084¢"/pe 

From the table we obtain values 
of a and B which apply to 1-in. 
Raschig rings. Next we calculate 
the liquid and gas rates in lb./sec., 
sq. ft. 

G = 500/3,600 = 0.139 lb. /sec., sq. ft. 

L = 3,000/3,600 = 0.833 Ib./sec., sq. ft. 

Substituting these values in the 
equation gives 

Ap =0.96 X 10°-25*9-883 x (0.139)?/0.075 

Ap=0.398 in. water column/ft. of tower 
Hence the total pressure drop for 
the tower equals 0.398 x 20 = 7.96 
in. of water column. 

In a similar manner we calcu- 
late the pressure drop for 1-in. berl 
saddles and 1-in. Intalox saddles. 
The pressure drop is 0.140 and 
0.105 in. of water column per foot 
of tower respectively. 
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Equipment Cost Rise Accelerates 


Tabulated below are the annual average indexes of 
comparative equipment cost for eight process indus- 
tries and four related industries, prepared by the 
evaluation engineering firm of Marshall and Stevens, 
Incorporated of Illinois, Chicago 4. Extending from 
1913 through 1956, the annual averages are supple- 
mented by the quarterly figures on the individual 
charts at the right. 

A tabulation each month, in the Process Equipment 
section, shows latest revisions for the quarters ending 
March, June, September and December. 

This feature was introduced initially on pages 124-6 


Marshall and Stevens Annual Indexes of Comparative Equipment Costs, 1913 


Industry........... 1913 1916 1918 1920 1922 1924 1926 
Average of all..... 57.9 62.8 109.7 153.3 85.5 105.3 100.0 
Process Industries 
Cement mfg........ 58.0 62.5 109.1 149.2 83.7 104.6 100.0 
er 59.0 63.0 111.9 150.5 82.5 105.6 100.0 
Clay Products...... 60.7 65.3 120.0 154.3 82.9 105.7 100.0 
Glass mfg.... 58.7 63.5 112.1 151.1 83.7 101.9 100.0 
SS Pee 58.2 62.8 108.0 148.5 84.1 104.0 100.0 
Paper mfg......... 60.4 63.4 111.8 152.6 83.1 105.6 100.0 
Petroleum Ind...... 58.9 64.1 113.0 151.5 82.7 106.0 100.0 
Rubber Ind...... 58.6 63.8 113.8 154.2 88.0 105.9 100.0 
Related Industries 
Elec. power equip... 59.1 64.3 114.2 152.2 83.6 106.0 100.0 
Mining, milling... ... 56.8 62.9 111.9 149.9 82.8 105.6 100.0 
Refrigerating....... 59.3 63.2 113.5 153.5 83.9 96.1 100.0 
Steam power ...... 59.1 64.3 114.2 152.2 82.7 106.1 100.0 
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of our November 1947 issue, in an article by the late 
R. W. Stevens, partner of the firm, which described 
the basis for the 47 industry indexes regularly issued 
by the firm, and the method of weighting the process 
industry average. 

Charted above is the M & S 47-industry average 
plotted on the same grid with the Austin Co’s index 
of industrial building costs, and the Engineering 
News-Record index of heavy construction costs. 

All process industry components of the M & S index 
rose steadily during each quarter of 1956 forcing 
yearly averages to new highs. 


to 1956 (1926 — 100) 


1928 1929 1930 1931 1932 1933 1934 1935 1936 1937 1938 
96.5 91.9 87.0 769 66.1 69.4 746 78.0 81.6 88.3 84.4 
97.2 92.5 87.0 768 689 70.7 75.7 78.1 82.2 88.8 85.2 
96.9 92.4 82.0 78.0 77.6 70.9 75.4 78.5 82.5 88.2 84.4 
97.0 91.7 86.1 78.0 70.6 71.1 75.7 79.3 83.2 87.8 83.2 
95.9 92.1 866 77.9 69.4 71.2 75.4 78.5 82.6 88.0 83.4 
94.6 91.7 85.7 766 67.0 69.2 74.3 77.0 80.4 87.4 83.9 
96.8 90.9 86.5 77.1 67.2 69.9 754 78.5 82.7 88.1 84.8 
97.1 92.0 86.2 77.6 70.1 70.6 76.0 787 82.6 87.8 83.3 
91.9 91.9 86.2 77.0 67.1 707 75.2 78.1 82.2 88.4 85.4 
96.9 91.8 86.1 781 70.1 70.7 75.5 78.7 82.7 87.9 843 
97.2 92.9 867 768 67.6 80.0 85.6 88.5 92.4 97.1 92.6 
97.0 92.0 864 75.0 70.0 71.3 75.4 78.9 83.0 87.5 83.0 
96.9 91.8 86.2 88.1 70.1 70.7 75.5 78.7 82.7 87.0 82.2 
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index numbers (1926 =100) 
22°T Cement 1956 [ Chemical 10956 ; Clay aa 
200 Mar. ‘56 192.5 Mar. '56 201.9 Products 
June 56 194.8 June "56 204.3 . 
Sept. ‘56 201.6 Sept. 56 211.5 pice sei 
180 Dec. '56 208.6 — Dec. "56 218.8 Sept. 56 195.8 
Dec. 56 202.6 
160f- VA 
A 140F- / 
120F / / 
4 100 }- oe y 8 
wo by gt te re 
1940 1945 1940 1945 1940 1945 
20 ° 
‘ Glass I Paint i Paper 
200 }- Mar. 56 190.7 bie ~ Mar.'56 194.3 30 Mar. "56 194.6 956 
June ‘56 193.0 June '56 196.6 June "56 196.9 
Sept. 56 199.8 Sept. '56 203.5 Sept.'56 203.8 
1BO}- Dec. ‘56 206.7 Dec. 56 210.5 - Dec. 56 210.9 
160F- 
120;- / 
100F- 
80 Reena : | Wiess ike Uiates iee We es as Ge ee ee | eae 
1940 1945 1950 1955 1940 1945 195 1955 1940 1945 1950 1955 
220; a 
Petroleum 1956 Rubber 1956 | Process 1956 
200}- Mar. '56 198.3 Mar. ‘56 200.8 Ind. Avg. 
June ‘56 200.7 June ‘56 203.2 ; 
t Sept.'56 207.7 Sept. '56 210.3 igo te duh 
te 180F- Dec. '56 214.9 Dec. '56 217.6 seas sin se 
ed Sept. '56 209.0 
Dec. 56 216.2 
ed 160}- 
SS 
140}- 
e [ 
ex (20}- 
ng f 
100}- Mn 
ex S aeecaek See | S Seas Se Se 5 Rs Sas Se i BBR 
ng 1940 1945 1940 1945 1940 1945 
38 1939 1940 1941 1942 1943 1944 1945 1946 1947 1948 1949 1950 1951 1952 1953 1954 1955 1956 
44 84.3 86.1 92.6 99.6 100.5 102.4 103.4 123.2 150.6 162.8 161.2 167.9 180.3 180.5 182.5 184.6 190.6 208.8 ..... Average of all 
84.2 85.1 90.8 97.8 98.3 98.6 99.4 119.7 144.3 156.5 156.5 161.6 172.7 172.8 174.6 177.6 182.6 199.4 ....... Cement mfg. 
5.2 83.4 84.3 93.3 102.0 103.1 105.6 106.5 126.8 151.5 164.5 164.5 169.6 180.7 181.1 183.1 186.2 191.5 209.1 ..........Chemical 
4.4 82.3 83.4 87.6 93.1 93.6 93.9 94.8 115.0 139.8 151.5 151.5 156.6 167.7 167.8 169.5 172.4 177.3 193.8... Clay products 
3.2 82.5 84.0 88.2 93.7 947 965 97.4 117.6 142.3 154.6 154.6 159.7 170.8 171.0 173.0 176.0 180.9 197.5 .. Glass mfg. 
3.4 83.4 84.6 90.3 97.3 98.3 100.1 101.0 121.2 145.9 157.8 157.8 162.9 174.0 174.4 176.3 179.3 184.3 201.2 .........Paint mfg. 
3.9 83.7 84.8 90.5 97.5 98.7 101.3 102.2 122.4 146.9 158.1 158.1 163.2 174.3 174.7 176.6 179.6 184.6 201.5. ..Paper mfg. 
14.8 82.1 82.5 88.2 95.2 96.7 100.0 100.9 121.6 147.1 160.9 160.9 166.0 177.1 177.6 179.7 182.8 188.0 205.4 ...... Petroleum Ind. 
. 84.9 86.0 94.2 102.7 103.7 105.5 106.4 126.6 151.2 163.3 163.3 168.4 179.5 180.0 182.1 185.2 190.5 207.9 ........... Rubber 
83.7 85.3 90.5 965 97.5 99.3 100.2 122.9 150.0 166.1 166.1 171.2 182.3 182.8 185.0 188.0 193.3 211.0 . .Elec. power equip 
34.3 91.7 92.8 985 105.5 106.2 107.3 108.2 128.4 152.9 165.2 165.2 170.7 181.4 181.9 184.1 187.1 192.6 210.4 ..... Mining, milling 
er 81.8 82.7 89.0 95.8 97.0 100.2 101.7 125.7 163.2 176.6 175.8 185.2 200.1 200.7 202.8 204.8 211.6 234.3... . .Refrigerating 
ey 81.3 82.4 86.6 92.1 928 93.9 948 116.0 141.7 153.2 153.2 158.4 169.9 170.5 172.6 175.5 180.4 197.0 ......Steam power 
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Recipients of Awards for Chemical 


Engineering Achievement, 1933-1955 
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1933 | Carbide & Carbon Chemicals Co..... The original award was made for producing commercially a large number of syn- 
thetic organic chemicals from petroleum and natural gas. 

1935 | E.1. du Pont de Nemours & Co.,..... For the successful industrial development of neoprene, synthetic camphor and certain 

Organic Chemicals Dept. other important chemicals and dyestuffs. 

1937 | Monsanto Chemical Co............. For developing the large-scale production and utilization of elemental phosphorus. 

1939 | Standard Oil Development Co....... For new chemical engineering processes and equipment to make available super- 
fuels for aviation, as well as other valuable products synthesized from the hydro- 
carbons of petroleum. 

1941 The Dow Chemical Co.............. For the recovery from seawater of magnesium metal then sorely needed for aircraft 
and munitions. 

1943 | American Synthetic Rubber Industry. . 67 companies were honored for crowding into 24 months a project that in normal 
times would have required many years—a miracle of chemical engineering planning 
and construction. 

1946 | The Atomic Bomb Project........... Awarded to 122 companies, universities and research organizations for contributing 
as prime contractors so significantly to the research and engineering responsible for 
this war-ending achievement. 

Se LON ETDs 6:65:50 5:0 Ges sees «0 Ha For successful pioneering in the large-scale production of streptomycin and other 
vital medicinals and, in a broader sense, for service to humanity. 

1948 | Shell Development Co.............. For the successful synthesis of glycerine from petroleum for the first time on a com- 
mercial scale. 

1949 | Celanese Corp. of America.......... For the chemical engineering integration of its textile, pl and ch I opera- 
tions. 

1951 Phillips Petroleum Co............... For pioneering development of high-abrasion carbon blacks, and major contributions 
fo the success of cold rubber. 

1953 | Carbide & Carbon Chemicals Co...... For the first commercial production of certain aromatic chemicals directly from coal 
by high-pressure catalytic hydrogenation. 

1955 | Dow Corning Corp................. For the participation of its chemical engineers in all phases of the successful com- 
mercial development of silicone products. 




















Who Will Win This Year’s ChE Award? 


What company has done the most in the last three years to advance 
chemical engineering in industry and to encourage its chemical engineers 
to participate broadly in the affairs of the industry and profession? 


To answer these questions is the 
responsibility of a committee of 90 
senior chemical engineering educa- 
tors serving under the chairman- 
ship of Dr. Walter G. Whitman of 
the Massachusetts Institute of 
Technology, immediate past-presi- 
dent of the American Institute of 
Chemical Engineers. The ultimate 
decision of this committee will name 
the company in the chemical process 
industries that will receive this 
magazine’s Fourteenth Biennial 
Award for Chemical Engineering 
Achievement. 

The distinguished role of the re- 
cipients of previous awards reflects 
the tremendous progress of the pro- 
fession during the past quarter of 
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a century. Beginning with the first 
large-scale commercial development 
of what we now call “petrochem- 
icals,” the list includes recog- 
nized pioneers in almost every 
field of chemical engineering en- 
terprise — synthetic rubber, ele- 
mental phosphorus, sea-water mag- 
nesium, atomic energy, antibiotics 
and medicinals, textile fibers, plas- 
tics, silicones. But pioneering con- 
tinues and by the same token there 
have been many more comparable 
developments during the past three 
record-breaking years. 

You can greatly help the Award 
Committee by directing its atten- 
tion to recent achievements of any 
company that would seem to qualify 


under the simple rules and regu- 
lations noted on these pages. A let- 
ter or postcard directed to the Sec- 
retary of the Award Committee or 
to its nearest member will be grate- 
fully received. Here is your oppor- 
tunity to cooperate in a project that 
has come to mean much for the 
chemical engineering profession. 
But remember that the deadline for 
all nominations is April 15, 1957. 





Secretary, Committee of Award 
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In 1955 . . . Dow Corning’s W. R. Collings accepts award from Chairman Walter Whitman. 





Rules and Regulations 


Purpose—The Award for Chem- 
ical Engineering Achievement is to 
recognize the results of group ef- 
fort—of teamwork among execu- 
tives, engineering, research, pro- 
duction and sales divisions of a 
corporate organization. It is pre- 
sented to a company, or to a de- 
partment within a company, rather 
than to any individual. Thus it 
serves the dual purpose of (1) rec- 
ognizing an outstanding group 
accomplishment and (2) at the 
same time calling attention to a 
company in the process industries 
that has encouraged its chemical 
engineers to participate in all of the 
affairs of the industry and pro- 
fession. 

Eligibility—The 1957 Award for 
Chemical Engineering Achievement 
will apply only to industrial devel- 
opments that have come into com- 
mercial fruition or have become 
known publicly since January 1954. 
Ail nominations must be received 
by the Secretary of the Committee 
of Award not later than April 15, 
1957. Subsequent presentations to 
the Award Committee should con- 
tain the following information: 


Cuemicar, ENGInEERING—March 1957 


What is the nature of the 
company’s achievement? 
During what period has it 
come into commercial frui- 
tion? 
To what extent have chem- 
ical engineers participated in 
its development? 
What are the supplementary 
records, data, articles, or ref- 
erences available to the Com- 
mittee in order that it may 
give a fair consideration to 
this achievement and to the 
company personnel and em- 
ployment policies ? 
Judges — The Committee of 
Award will consist of the heads of 
chemical engineering in all of the 
educational institutions of the 
United States whose courses are 
now accredited by the American 
Institute of Chemical Engineers 
and the Engineers’ Council for Pro- 
fessional Development. Dr. Walter 
G. Whitman, chairman of the De- 
partment of Chemical Engineering 
at the Massachusetts Institute of 
Technology, who has been a member 
of the Award Committee since 1943, 
has again agreed to serve as our 
chairman. Sidney D. Kirkpatrick 


(a) 


(b) 


(ec) 


(d) 


continues as secretary of the Award 
Committee but without vote. 

The Award — The award shall 
consist of an appropriate bronze 
plaque suitably embossed to indi- 
cate the nature of the achievement 
and the name of the company to be 
honored. The award will be pre- 
sented at a dinner of the chemical 
engineering profession to be held 
in New York City in connection 
with the 26th Exposition of the 
Chemical Industries during the 
week of December 2, 1957. 

Your Participation — Nomina- 
tions for this award are not re- 
stricted to those companies that 
file formal applications with the 
Committee. Suggestions are desired 
immediately from any and _ all 
sources that will help the Com- 
mittee by directing its attention 
to companies and industrial groups 
that should have its careful consid- 
eration. Your communications may 
be addressed in confidence to Sid- 
ney D. Kirkpatrick, Secretary, Com- 
mittee of Award, Room 2400, 330 
West 42nd Street, New York 36, 
N; ¥. 


(See Award Committee next page.) 
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1957 Committee of Award 


CHAIRMAN 

Walter Gordon Whitman, Massachusetts Institute of Tech- 
nology, Cambridge, Mass. 

SECRETARY 

Sidney D. Kirkpatrick, McGraw-Hill Publishing Co., Inc. 
New York 36, N. Y. 


ALABAMA 
C. A. Basore, Alabama Polytechnic Institute, Auburn. 
K. W. Coons, U. of Alabama, University. 


ARKANSAS 
M. E. Barker, U. of Arkansas, Fayetteville. 


CALIFORNIA 
W. N. Lacey, California Institute of Technology, Pasadena. 
C. R. Wilke, U. of California, Berkeley. 


COLORADO 

B. E. Lauer, U. of Colorado, Boulder. 
CONNECTICUT 

B. F. Dodge, Yale University, New Haven. 
DELAWARE 

R. L. Pigford, U. of Delaware, Newark. 
FLORIDA 

W. H. Beisler, U. of Florida, Gainesville. 
GEORGIA 

W. M. Newton, Georgia Institute of Technology, Atlanta. 
IDAHO 

M. L. Jackson, U. of Idaho, Moscow. 
ILLINOIS 


W. T. Brazelton, Northwestern University, Evanston. 
H. G. Drickamer, U. of Illinois, Urbana. 
R. E. Peck, Illinois Institute of Technology, Chicago. 


INDIANA 

S. G. Bankoff, Rose Polytechnic Institute, Terre Haute. 

E. W. Comings, Purdue University, Lafayette. 

R. E. Rich, U. of Notre Dame, Notre Dame. 

IOWA 

Karl Kammermeyer, State University of Iowa, Iowa City. 
Morton Smutz, Iowa State College, Ames. 

KANSAS 

J. O. Maloney, U. of Kansas, Lawrence. 

Henry T. Ward, Kansas State College, Manhattan. 
KENTUCKY 

G. C. Williams, U. of Louisville, Louisville. 

LOUISIANA 

R. V. Bailey, Tulane University, New Orleans. 

W. W. Chew, Louisiana Polytechnic Institute, Ruston. 
Jesse Coates, Louisiana State University, Baton Rouge. 

R. G. Stevens, Southwestern Louisiana Institute, Lafayette. 
MAINE 

L. C. Jenness, U. of Maine, Orono. 

MARYLAND 

W. J. Huff, U. of Maryland, College Park. 
MASSACHUSETTS 

Chester P. Baker, Northeastern University, Boston. 

L. B. Smith, Tufts College, Medford. 

E. D. Wilson, Worcester Polytechnic Institute, Worcester. 
MICHIGAN 

H. G. Donnelly, Wayne University, Detroit. 

C. G. Duncombe, U. of Detroit, Detroit. 

C. F. Gurnham, Michigan State University, East Lansing. 
Brymer Williams, U. of Michigan, Ann Arbor, Michigan. 
R. F. Makens, Mich. Col. of Mining and Tech., Houghton. 
MINNESOTA 

N. R. Amundson, U. of Minnesota, Minneapolis. 
MISSISSIPPI 

F. A. Anderson, U. of Mississippi, University. 


MISSOURI 

G. H. Beyer, U. of Missouri, Columbia. 

L. E. Stout, Washington University, St. Louis. 

Dudley Thompson, School of Mines and Metallurgy, Rolla. 


MONTANA 
Lloyd Berg, Montana State College, Bozeman. 


NEBRASKA 
J. H. Weber, U. of Nebraska, Lincoln. 


NEW JERSEY 
C. L. Mantell, Newark College of Engineering, Newark. 
R. H. Wilhelm, Princeton University, Princeton. 


NEW YORK 
L. S. Coonley, Rensselaer Polytechnic Institute, Troy. 
A. H. Cooper, Pratt Institute, Brooklyn. 
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How to Estimate Engineering Properties 


Predict Thermal Conductivity—Il 


Frequently required for design calculations, thermal 


conductivities are scattered through the literature. Now you can avoid the 


tiring search and calculate reliable values from basic fundamentals. 


WALLACE R. GAMBILL, Carbide & Carbon Chemicals Co., Charleston, W. Va.* 


Since it’s difficult to select a 
single method of estimating en- 
gineering properties that is most 
suitable for all situations, the ap- 
proach in this series of articles will 
be to at least allude to all pertinent 
correlations that we have found. In 
general, we’ll present these in their 
order of accuracy or utility. 

Some correlations with strictly 
limited applicability will be in- 
cluded, but in each instance the 
limitations are stated clearly. 


Methods for Pure Liquids 


We have already _ discussed 
(Chem. Eng., Feb. 1957, p. 237) 
these five methods for estimating 
the thermal conductivity of pure 
liquids : 

1. Sakiadis and Coates. 

2. Palmer. 

3. Smith’s 1936 equation. 

4. Weber. 

5. Bridgman’s equation. 

This month we’ll consider several 
other methods. 


Method 6—Eyring and Coworkers 


Eyring and coworkers"? arrived 
at a semitheoretical equation for 
liquid thermal conductivity which, 
unfortunately, suffers from the 
same drawbacks as the Bridgman 
equation. 

The Eyring equation contains not 
only a liquid acoustic velocity term, 
but also the ratio of specific heats, 
C,/C., for the liquid: 


2.793k’ V gn?-867 
a 
Where k’ is the Boltzmann constant 
(gas constant per molecule) ; V, is 
the acoustic velocity in the liquid; 
nm is the number density of the 


ie (a) 


_*Mr. Gambill is now with the Union 
Carbide Nuclear Co., Oak Ridge, Tenn. 
lo meet your author see Chem. Eng., Feb. 
1957, p. 324. 
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liquid, Ns/M, which is the same as 
the number of molecules per unit 
volume; y is the ratio of specific 
heats of the liquid as found by vel- 
ocity of sound measurements and 
has a value that is approximately 
equal to 1.0; N is Avogadro’s num- 
ber; s is the specific gravity of the 
liquid; and M is the molecular 
weight. 

The constant in this equation was 
adjusted by semitheoretical means 
to bring the results more in line 
with experimental values. For 11 
liquids, the maximum error was 
26% and the mean error was about 
10%. The numerical coefficient is 
about 12% less than that of Bridg- 
man’s equation when it is put in 
equivalent form, and the results 
are of slightly greater accuracy. 

Eq. (a) contains the Eucken cor- 
rection factor, (9y — 5)/4, to take 
into account the internal degrees of 
freedom of polyatomic molecules. 
This equation gives approximately 
the correct temperature dependence 
of the thermal conductivity of 
liquids at 1 atm., but gives about 
twice the pressure dependence 
actually observed. 

For monatomic liquids such as 
liquid metals or liquefied rare gases, 
we can use this corresponding 
equation: 


0.5 ' 
ic 8 k’Vqn"-67 
a. - vos 


where the notation is the same as 
that in Eq. (a). 


Method 7—Tsien 
Tsien* gives an equation for 

liquid thermal conductivity that is 
derived by methods quite similar to 
those used by Bridgman, Eyring 
and others: 

3H .383 

Vi(sp)?* 
where Ff is the gas constant; V is 


liquid volume per molecule; V, is 
molar liquid volume; s is liquid 
specific gravity; and 8 is the com- 
pressibility of the liquid in units of 
reciprocal pressure. 

When put into conventional en- 
gineering units, Tsien’s equation 
takes this form: 

: 30-167 
k = 0.01768 yo 0a,305 
where k is in Btu./hr.-ft.-° F.; s is 
specific gravity; M is molecular 
weight; and £ is in atm. ™. 

When tested against data for 28 
liquids, this relation gave a 13% 
mean deviation and a maximum 
error of 51%. We do not recom- 
mend the Tsien equation for gen- 
eral use. More accurate relations 
are available that don’t contain the 
difficult-to-evaluate 8 term. 

We might mention that Tsien 
correlates the 8 term by means of 
the following semitheoretical ex- 
pression: 

_— Vi 
a RT [101.6 — 82.4(7/7,)) 
where V, is the liquid molar vol- 
ume; FR is the universal gas con- 
stant; and 7’, is the normal boiling 
point on an absolute temperature 
scale. 

An additional note of warning: 
This calculation is quite sensitive 
numerically if done by slide rule. 


Method 8—Rao’s Theory 

Rao‘ proposed a _ theory for 
thermal conduction in liquids which 
is based on the hypothesis that the 
liquid state approaches the solid 
state more nearly than it does the 
gaseous state. 

His equation for the thermal con- 
ductivity of a liquid—at its freez- 
ing point only—is: 

Ta" 5g" 667 

Mi 

where k is Btu./hr.-ft.-°F.; 7, is 


k 1.21 


271 





ESTIMATE ENGINEERING PROPERTIES .. . 





























Conductivity: Hydrocarbon Oils 
Temperature,°F —>| F600 
0.100 Thermal conductivity, % 
* Btu./hr-ft-°F. E 
7 E 500 
090-4 API Grovit 3 
siete! 1 to 3 
4 70 F- 400 
7 60 E 
0000". £50 I 
: BO. s E 300 
opted ht). “Se EE 
2 20 4 
~e 
z 10 -- 200 
0.060 + E 
g F100 
Fig.2 Fass 
the freezing point in °K.; s,, is the 


specific gravity of liquid at T,,; and 
M is the molecular weight. 

For seven high-molecular-weight 
organics, Dick and McCready’ 
found the calculated values to aver- 
age about twice those observed. 
Since the equation applies only at 
the normal freezing point, it is 
somewhat restricted for ordinary 
usage because of the difficulty of 
evaluating the s,, term for low- 
melting-point substances. 

Mohanty’ proposed that for 
thermal conductivities of liquids at 
their melting points, the following 
equation be used: 

km = 26.15 m/My 
where k,, is in Btu./hr.-ft.-°F.; pn 
is viscosity in centipoises; and M, 
is the molecular weight of the va- 
por. 

This rule gives a 13% variation 
for seven organic liquids and is 
recommended only for rough esti- 
mates. 


Method 9—The Denbigh Relation 

Denbigh’ proposed a relation be- 
tween the Prandtl number of a 
liquid and its entropy of vaporiza- 
tion. Thus, he indirectly relates 
thermal conductivity and latent 
heat of vaporization. In terms of 
k, the equation is: 

= 2.42C,,u/10° 
where the exponent b stands for: 
(M AH,/17.87T) — 1.80 


and where k is in Btu./hr.-ft.-°F.; 
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C, is in Btu./lb.-°F.; p» is in 
centipoises; M is the molecular 
weight; AH, is the latent heat, in 
Btu./lb., at the normal boiling 
point; and 7 is temperature in °K. 
This relation gives an average 
error of about 30%, but high ac- 
curacy was not claimed for the 
work. Nor was it suggested that it 
be used for calculating thermal 
conductivity alone. 


Method 10—Johnson and Others 


Johnson, et. al.,° have presented 
an empirical plot of 

kr/ksc vs. (Te — T)/(Te — T») 
based on data for ten organic 
liquids. 

This correlation is quite rough 
and gives wide variations; it is not 
recommended for general use in cal- 
culating temperature dependence of 
thermal conductivity. 


Method 11—For Petroleum Fractions 


For petroleum fractions, oils and 
hydrocarbon mixtures in general, 
there are four principle correlations 
available: 

eSmith’s recommendation. 

eThe Cragoe method, 
nomograph. 

eVia API gravity and the 
value of k°C,s. 

¢ Smith’s chart. 

The simplest procedure is to use 
Smith’s recommendation® that a 
constant value for k of 0.0791 
Btu./hr.-ft.-°F. be assigned to all 
such substances for a temperature 
of 30 C. When comparing this with 
data for a series of oils at 30 C., 
Smith found an average and maxi- 
mum errors of 6% and 13% re- 
spectively. 

Cragoe * * recommended that for 
such liquids, the following relation 
be used: 

_ 0.0677 


k eee’: 
8 


where k is in Btu./hr.-ft.-°F.; s is 
specific gravity 60/60 F.; and ¢ is 
temperature in °F. 

The accompanying nomograph 
(Fig. 2) presents the Cragoe re- 
lation. This equation and ‘the 
nomograph may be expected to 
give, for oils, average and maxi- 
mum errors of 12 and 39%, re- 
spectively. The range checked ex- 
perimentally is 0.78 to 0.95 for 
specific gravity and 32 to 392 F. for 
temperature. 

It has been noted * “ that for an 
oil of a given API gravity at room 
temperature, the group (k’C,s) 


with 


{1 — 0.0003(¢ — 32)] 


varies but little over wide tempera- 
ture ranges; and that the thermal 
conductivity may be evaluated— if 
API gravity, C, and s are known— 
from the following tabulation: 


API Gravity (60/60 F.) R°C'ps 
10 0.001859 
20 0.002057 
30 0.002340 
40 0.002570 


where k is in Btu./hr.-ft.-°F., at 
the temperature at which C, and s 
are taken; C, is in Btu./lb.-°F.; s is 
specific gravity; and the API 
gravity is equal to: 
(141.5/s) — 131.5 at 60 F. 

This correlation appears to have 
a variation of only 2-3%, and since 
the relation is very nearly linear, 
linear interpolation is permissible. 

A graph based on Smith’s 1936 
work is also available. We. have re- 
produced this as Fig. 3 on the next 


page. 


Method 12—Prasad’s Assumption 

Prasad“, on the assumption that 
the mechanism of thermal con- 
ductance in liquids is the same as 
that for viscosity (following Ey- 
ring’s theories) derived the rela- 
tion k = C,yn. This would indicate 
a Prandtl number, C,n/k, equal to 
unity. 

For a great majority of liquids 
this is obviously not true, and a 
conductivity calculated by means of 
this equation would usually be at 
least 2 to 6 times the experimental 
value. 

Certain qualitative conclusions 
can be correctly drawn from this 
relation in the case of simple, non- 
associated liquids, but little quan- 
titative significance can be given 
it. The approximate validity of this 
relation for gases will be treated in 
a later section. 


Methods for Mixtures 


In the preceding discussion we’ve 
listed 12 methods that you can use 
to help you predict the thermal 
conductivities of pure liquids. 

But what methods are available 
that will help you estimate this 
property for mixtures, either liquid- 
liquid mixtures or liquid-solid mix- 
tures? We have found several that 
are of some value. They are: 

eThe Barratt and Nettleton 
proposal for binary mixtures of 
miscible liquids. 

e The Grover and Knudsen ex- 
pression for the effective thermal 
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conductivity of an immiscible 
binary liquid mixture. 

¢ Tareef’s electrical analogy for 
liquid-solid suspensions, with fur- 
ther confirmation by Orr and Dalla 
Valle. 

e Kern’s 
liquid mixtures, 
liquid dispersions. 

In addition, since many commer- 
cial heat transfer media are mix- 
tures, we’d like to direct your at- 
tention once again to the plot that 
served as our frontispiece for this 
series. There are some additional 
notes of explanation that will make 
this chart more usable and more 
valuable to the reader. 


rules-of-thumb for 
solutions and 


Method 1—Barratt and Nettleton 

For binary mixtures of miscible 
liquids, Barratt and Nettleton” pro- 
posed an equation that can be used 
to calculate the mixture conduc- 
tivity. The equation _ relates, 
through hyperbolic sines, the ther- 
mal conductivities of the compo- 
nents in the mixture and of the 
mixture itself. 

The Barratt and Nettleton equa- 
tion is written in the following 
form: 


km sinh (100 6) = 
k, sinh (w;b) + ke sinh (web) 


where k,, is the thermal conduc- 
tivity in Btu./hr.-ft-°F. for the 
mixture; k, is the thermal conduc- 
tivity of component 1: k, is the 
thermal conductivity of component 
2; w is the weight percentage equal 
to 100 times the weight fraction; 
and b is a constant specific to the 
constituents and independent of 
temperature in the ranges investi- 
gated. 

To use this relationship, one 
value of mixture conductivity must, 
of course, be known in order to 
determine the constant b. Another 
drawback might be the uncom- 
fortable feeling that comes over 
most chemical engineers when they 
have to deal with hyperbolic func- 
tions. 

However, this equation is quite 
accurate, despite its simplicity. The 
accuracy was pointed out by Bates, 
Hazzard and Palmer in an article 
in the Analytical Edition of Ind. & 
Eng. Chem.” 

Dale Davis presents a tabulation 
of percentage deviations of calcu- 
lated from observed values for 
aqueous solutions of methanol, 
ethanol and glycerine.” He com- 
pares four compositions at each of 
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three temperatures for each mix- 
ture. The average and maximum 
errors were 1.75 and —5.4%, re- 
spectively. 


Method 2—Grover and Knudsen 


Grover and Knudsen” have de- 
rived an expression for the effec- 
tive thermal conductivity of an im- 
miscible binary liquid mixture. 

The equation was derived on the 
basis of a turbulently flowing mix- 
ture from concepts of forced con- 
vection heat transfer. It utilizes 
the Karman-Prandtl equation for 
thickness of laminar boundary lay- 
ers at interfaces. 

Conductivity values calculated in 
this manner should fit well into 
existent heat transfer film coeffi- 
cient equations for turbulent flow, 
but might not represent the abso- 
lute value of conductivity, as for 
a motionless mixture. 

The Grover and Knudsen corre- 
lation is given in this form: 


—* ((2ie . .) ] 


(u2/s2°*) 
(m1 /81°") 

k{ ~—* k 

[ ( (2/82°"*) ™ 
where p» is the viscosity; s is the 
specific gravity; and the subscripts 
m, 1 and 2 denote values for the 
mixture, component 1 and com- 
ponent 2, respectively. 


Method 3—Tareef 


For liquid-solid — suspensions, 


Tareef”, reasoning that the thermal 
field in a two-phase system is com- 
pletely analogous to the electrical 
field in a similar system, used the 
results of Maxwell and other in- 
vestigators for the electrical case. 

Tareef wrote the following ex- 
pression for the thermal conduc- 
tivity of a liquid-solid suspension: 

ke = ky a/b 
where @ represents: 
2 hi + kp — 20 (kit — kp) 
and where b is: 
2 ki + kp + 0 (ki — Rp) 

In the above equations, v is the 
volume fraction of solids in the sus- 
pension; and the subscripts s, l and 
p denote values for the suspension, 
the pure liquid and the suspended 
solid particles, respectively. 

In a study of the heat transfer 
properties of suspensions, Orr and 
Dalla Valle” applied this expression 
to data of their own and of others 


and found excellent quantitative 
agreement. 


Method 4—Kern’s Rules 


In his book “Process Heat Trans- 
fer” |McGraw-Hill Book Co., Inc., 
New York (1950) |, D. Q. Kern sug- 
gests some rules-of-thumb that can 
be used to estimate thermal con- 
ductivities for liquid mixtures, so- 
lutions and dispersions.” 

However, Kern admonishes the 
user of these rules that ‘““Wherever 
laboratory tests are available or 
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data can be obtained, they will be 
preferable to any of the foregoing 
rules.” 
Kern’s rules are as follows: 

eFor solutions of organic 
liquids, use an average conductivity, 
weighted by weight fractions. 
(This simple method was found to 
work well for three liquid organic 
mixtures by Cecil and Munch.”) 

eFor solutions of organic 
liquids and water, use 0.9 times the 
weighted conductivity. 

¢For solutions of salts and 
water circulated through the shell 
of a heat exchanger, use 0.85 times 
the conductivity of water up to 
concentration of 30% by weight. 
(For a plot of the thermal con- 
ductivity of water, see Chem. Eng., 
Feb. 1957, p. 238). Riedel* presents 
a considerable amount of data and 
a semitheoretical treatment for the 
thermal conductivity of aqueous 
solutions of strong electrolytes. 

¢ For colloidal dispersions, use 
0.9 times the conductivity of the 
dispersion liquid. 

¢For emulsions, use 0.9 times 
the conductivity of the continuous 
phase liquid surrounding the drop- 
lets. 

With two or more known con- 

ductivity values, extrapolation to 
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Temperature, °C. 


other temperatures may usually be 
made best by plotting thermal con- 
ductivity vs. temperature as a 
linear variation. 


Notes on Gambill’s Plot 


As part of his work with the Car- 
bide & Carbon Chemicals Co. at 
Charleston, W. Va., the writer pre- 
pared a report on the relative ther- 
mal effectiveness of some common 
high-temperature heat transfer 
media. 

Fig. 4, above shows the variation 
with temperature of the thermal 
conductivities of several of these 
media. Experimental values were 
used for TAS 40, tetralin and Circo 
XXX heat transfer oil. 

We used calculated values for 
Dowtherm A and E via the Palmer 
method. The resulting values com- 
pare quite closely with values pub- 
lished by the Dow Chemical Co. 

The curve for Merrill oil was 
calculated by the Cragoe method. 
Curves for Aroclors 1,248 and 1,254 
represent partial experimental data 
extrapolated by the author. As you 
will note from the footnote on the 
chart above, the vertical line on 
each curve indicates the maximum 
recommended operating tempera- 
ture for that particular medium. 


A similar curve can be plotted for 
HTS (heat transfer salt) with 
values calculated from heat transfer 
data in an article by Kirst, Nagel 
and Castner.* The method depends 
on the use of the Colburn film 
coefficient equation. 


Methods for Solids 


The large number of classes of 
solids and the variety of their be- 
havior necessitates extensive sub- 
division when thermal conductivity 
is considered. 

Jakob” presents a very compre- 
hensive and concise review of 
present knowledge in this area. 
Types of solids considered include: 
porous or loose insulators; fine 
powders, amorphous and crystalline 
nonmetallic; building, refractory 
and electrical insulating materials; 
and metals and alloys. 

Correlating variables include 
porosity or relative volumes of gas 
and solid phases, electrical con- 
ductivity and density. 

We might mention a few gen- 
eralities with respect to solids. For 
many types, the solid is actually a 
gas mass subdivided into small 
elements by a solid network of one 
form or another. The problemi of 
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determining the composite conduc- 
tivity resolves itself into a re- 
latively complex case of calculating 
radiation, convection, and conduc- 
tion for the gas in the interstices 
of the solid. 

Then this is combined—in a suit- 
able manner—with the conduction 
effect of the solid. 

In general, the greater the 
density of a particular type solid, 
the higher its conductivity. If 
homogeneous, conductivity varies 
nearly linearly with temperature 
over wide ranges for most solids. 

And while it is difficult to pre- 
dict in a particular case whether 
conductivity will vary directly or 
inversely with temperature, it ap- 
pears that for most electrically in- 
sulating materials, / increases with 
temperature. On the other hand, 
for good conductors, k decreases 
with temperature. 

For solids with a grain structure, 
such as wood or quartz, the con- 
ductivity parallel with the grain is 
apt to be two to four times that in 
a transverse direction. 

Many experimental values for the 
conductivity of solids can be found 
in the literature. 


Method 1—Metals 


The well-known Wiedemann - 
Franz-Lorentz law relating the 
thermal and electrical conductivi- 
ties of metals and their variation 
with temperature, may be stated as: 

L.=kp'/T 
where L, is the Lorentz constant 
and is approximately equal to 7 x 
10°; & is in cal./cm.-sec.-°C.; p’ is 
the electrical resistivity in ohm-cm. ; 
and T is temperature in °K. 

This relation applies only for 
crystalline, conductive solids at 
higher temperatures, and correlates 
only the electronic component of 
total conductivity of such materials. 
With this relation, k may be calcu- 
lated for a given T if p’ is known. 


Method 2—Wood 

For the particular and common 
case of woods, correlations have 
been proposed by Rowley”, Mac- 
lean” and the Forest Products Lab- 
oratory of the U. S. Dept. of Agri- 
culture.” 

The Dept. of Agriculture method 
is the latest, the simplest and is 
given in the following form: 

For moisture content less than 
40%, 


k = 8 (0.1159 + 0.00233 M) + 0.01375 


For moisture content of 40% or 
more, 


k = s (0.1159 + 0.00316 M) + 0.01375 


where k is in Btu./hr.-ft.-°F.; s is 
the average specific gravity based 
on weight when oven-dry and 
volume when green, equal to density 
in gm./cc.; and M is the average 
moisture content in weight percent. 

It is assumed that these con- 
ductivity values are for the case of 
heat flow normal to the grain di- 
rection. The accompanying chart 
(Fig. 5 on the previous page) is a 
graphical representation of the first 
equation above. 

Note that the values of thermal 
conductivity given on the graph are 
in different units from those com- 
monly used by chemical engineers. 
They should be divided by 12 to ob- 
tain Btu./hr.-ft.-°F. 


Solid-Gas Mixtures 


For the effective conductivity of 
a solid-gas mixture such as a fixed 
catalytic bed through which gas 
flows, several methods of estimation 
have been proposed. 

Because of the comparatively re- 
cent activity in this field, we will 
not venture to rank these methods 
in order of importance, utility or 
accuracy. Instead we list them here 
for personal evaluation by the in- 
terested reader. 

1. Bunnell, Irvin, Olson and 
Smith, “Effective Thermal Con- 
ductivities in Gas-Solid Systems,” 
Ind, & Eng. Chem., Sept. 1949, pp. 
1,977-1,981. 

2. Hougen, J. O. and E. L. Piret, 
“Effective Thermal Conductivity of 
Granular Solids Through Which 
Gases Are Flowing,” Chem. Eng. 
Progress, June 1951, pp. 295-303. 

3. Molino and Hougen, “Thermal 
Conductivity of Granular Solids 
Through Which Gases Are Flow- 
ing,” Chem. Eng. Progress, March 
1952, pp. 147-149. 

4, Strickler, H. S., “Thermal 
Conductivity of Granulated Beds,” 
Ind. & Eng. Chem., 46, p. 828 
(1954). 

5. Argo, W. B. and J. M. Smith, 
“Heat Transfer in Packed Beds,” 
Chem. Eng. Progress, 49, pp. 443- 
451 (1953). 


Gases Next Month 


We'll present the remainder of 
our discussion on predicting ther- 
mal conductivity in an early issue. 


At that time we’ll consider methods 
that can be used for gases. 
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At convenient intervals, this series 
will be made up into reprint book- 
lets. Please watch for the announce- 
ment of availability in an early issue. | 
| Use your Reader Service card for | 
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 egeeonn installments in this series on physical 
equilibrium (Chem. Eng., Nov. 1956, p. 223; 
Dec. 1956, p. 211; Jan. 1957, p. 242; and Feb. 1957, 
p. 270) have stuck pretty much to two-component 
equilibrium. These subjects have been covered: 
representing phase behavior; extending available 
data; obtaining x-y data from boiling-point meas- 
urements. 

We used two components as a starting point and 
remarked that these separations are the simplest. 
Often we can design process equipment by consid- 
ering only the two major components that are 
being separated. 

However, the mixtures we process generally con- 


* To meet your author, see Chem. Eng., Nov. 1956, p. 415. 


Nomenclature (Consistent Units) 
A, B, C 





Pure substances in equilibrium 

Number of components 

Degrees of freedom 

Equilibrium ratio 

Partial pressure of 

Number of phases 

Vapor pressure of the pure substance indi- 
cated by the subscript 

Absolute temperature 

Mole fraction in the liquid phase 

Mole fraction in the liquid phase on a sol- 
vent-free basis 

Mole fraction in the vapor phase 

Mole fraction in the vapor phase on a sol- 
vent-free basis 

a Relative volatility 

T Total pressure 


Ss VVIRBA 


“S He 


~ 


How to Handle a Third Component When You .. . 


Design for Physical Equilibrium 


What happens to equilibrium when we 
have more than two components? Here’s a 


guide to three-component vapor-liquid 


equilibrium relationships. (Part I) 


JAMES 0. OSBURN 
State University of Iowa, Iowa City, Ia.* 


tain several components, and the effect of these 
components isn’t always negligible. In fact, for 
azeotropic and extractive distillation, we deliber- 
ately add a third component to effect a change in 
equilibrium. 

In this series, therefore, we plan to discuss what 
happens to equilibrium relationships when we have 
more than two components. This first installment— 
and a second to follow next month—will be limited 
to three-component vapor-liquid equilibrium. We’ll 
try to answer these questions: 

eHow do we represent three-component equi- 
librium relationships? 

eHow is three-component equilibrium related 
to binary equilibrium of the components? 

¢ How can we get equilibrium data from boil- 
ing points? 


Phase Rule Governs Plotting 


If we go back to the Gibbs phase rule for a mo- 
ment, you’ll recall that 


P+F=C+2 


Then, with three components, we have 5 — P 
degrees of freedom; with one phase, four degrees; 
with two phases, three degrees; etc. But if we want 
to get our data onto a flat piece of paper, we have 
to hold two things constant. 

When we design for three-component equilib- 
rium, there are three composition variables; but 
these are related. If we know two of them, we can 
calculate the third by using this equation: 


Latxrep+%xc=1 
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STEAM GENERATORS — 


ay: SUNTIDE REFINING COMPANY 
Viola, Texas 


P Aes. 
SUNTIDE 





















@ 85,000 pounds steam per hour capacity, 
designed for 500 Ibs. S.W.P. and 625° F. 
total temperature. 

® Water cooled furnace. 

@ Burners for Gas and Oil fuel. 






Vogt offers a complete line of custom built 
and package type steam generators. Available 
in bent tube and straight tube designs for 





Above: Cross Section showing 


arrangement of steam and solid, liquid, or gaseous fuels burned sing] 
water drums, tubes, baffles, i q Aca & Sty 
and furnace. or in combination. 


OTHER VOGT PRODUCTS 
Drop Forged Steel Valves, Write for bulletins. Dept. 24A-BC 


Fittings and Flanges— 
Petroleum Refinery and 


Chemical Plant Equipment HENRY VOGT MACHINE ¢€CO. 


ment Faongies Box 1918, Louisville 1, Kentucky 
Ice Making and 


Refrigerating Equipment SALES OFFICES: New York, Chicago, Cleveland, Dallas, Philadelphia, St. Louis, 
Charleston, W. Va., Cincinnati 
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Three Component x-y Diagrams 
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However, the temperature and the pressure may 
also vary independently. So, to represent the equi- 
librium we may choose various combinations of two 
variables, provided that we hold the other two con- 
stant. By holding pressure and temperature con- 
stant, we can reduce the number of variables to 
two composition terms. 

For example, we can represent these as curves 
showing the boiling points of three-component 
liquid mixtures at constant pressure. We have 
shown such a plot on the previous page. It appears 
as a right-angle composition triangle. We can also 
use an equilateral triangle to represent three-com- 
ponent mixtures. The equilateral triangle allows 
us to read percentage composition of each com- 
ponent directly from the graph. 

It’s also correct to use ordinary rectangular co- 
ordinates to represent the equilibrium. Actually, 
this would be no different from the right-angle 
triangle. With such a plot we read two composi- 
tions from the graph and calculate the third. 


Another Way to Plot Data 


Again at constant pressure, we can hold constant 
the composition of one of the components in one 
phase (usually the liquid). For distillation we 
want to know the vapor composition for a given 
liquid composition. Therefore, the most-used 
diagram is the familiar x-y diagram. 

In the panel at the left we have shown an «z-y 
diagram for three components at constant pressure 
(Fig. 2a). Here y, is plotted against x, When 
x, is zero, we have the binary diagram for A and B. 
Other lines are obtained for various compositions 
of C in the liquid. 

This diagram cannot tell the whole story, how- 
ever. We can calculate x, because 7, and 2, are 
known; but only one vapor composition is known. 

We need a similar diagram to show another 
vapor composition (Fig. 2b). Here we show yz 
for lines of constant z,. To give the complete 
vapor composition, we need both Figs. 2a and 2b. 

If we want to show the temperature, we must 
make a separate diagram. 


Distillation Lines Aid Understanding 


A way of plotting data to make them easier to 
visualize was introduced by Hodgson in Research 
(London), Vol. 1, p. 568 (1948). He called the re- 
sulting curves “distillation lines.” 

Distillation lines are drawn’in such a way that 
liquid compositions and the equilibrium composi- 
tions are on the same line. We can understand 
this somewhat better if we try our hand at draw- 
ing an equilibrium line for the components used 
for Fig. 2. 

In Fig. 2c let’s choose a liquid composition at 
point D, which is at 7, = 0.20, x, = 0.40, x = 0.40. 
Read y, from Fig. 2a, and y, from Fig. 2b. We get 
¥. = 0.45 and y,; = 0.45. 

This is a point on the distillation line. By choos- 
ing several other points, the line containing D and 
FE can be sketched in on Fig. 2c. 

The distillation line represents the compositions 
of liquid and vapor in a packed column operating 
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ENGINEERED 
HEAT EXCHANGERS 


@ Whether they are manufactured to the 
customer’s specifications or to our own 
recommended designs, ADSCO-Engi- 
neered Heat Exchangers are carefully de- 
signed and constructed to deliver their 
full rated capacity and to perform in 
accordance with the customer’s process 
needs. Consult ADSCO’s engineering de- 
partment for recommendations, drawings 
or estimates on heat exchangers which 
meet your specific problem. 


Shown above, thermosyphon 
reboiler; float-head, removable 
bundle type, for refineries at 
Westville, N. J., and Lawrence- 
ville, 1. 


ADSCO INDUSTRIES. INC. 


EASTERN PLANT WESTERN PLANT 


Alberger Heater Division Caittornia Steel Products Division 


20 MILBURN ST., BUFFALO 12, N. Y. 
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Equilibrium: Solvent-Free Basis 


"jad Vapor composition, y' 
1.0 








0.25 0.50 
Liquid composition, x' 








at total reflux. But distillation lines don’t show 
the temperature, and you can’t find a vapor com- 
position corresponding to a liquid composition. 

Usefulness of distillation lines is in showing 
composition changes as they occur up through a 
distillation column. 


Try the Solvent-Free Basis 


Sometimes we are interested in separating two 
components, and the concentrations of the third 
component are of less importance. This is the case 
in extractive distillation, where we add a material, 
C, to help us separate the two main components, 
A and B, of a mixture. 

Our first concern is with the degree of separa- 
tion of A from B. So we construct a diagram on a 
solvent-free basis. 

To do this we would allow phases to come to 
equilibrium, take samples, and remove all of the 
solvent, C, before analyzing them. The resulting 
compositions would be: 

ya’ = ya/(ya + Ys) 
and 

wa’ = xa/(ra + Xp) (1) 
where the prime indicates compositions on a sol- 
vent-free basis. 

To be useful as a separating agent, the solvent 
should change the equilibrium. Therefore, differ- 
ent lines are obtained for different solvent concen- 
trations, as shown in Fig. 3 above. Fig. 3 shows 
the separating power of-C, but we need another 
diagram to show equilibrium. 


We Can Use Raoult’s Law 


We can use Raoult’s law for many ternary mix- 
tures of similar substances, or when we don’t have 
any equilibrium data, 
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The treatment is very similar to that used for 


two-component systems (Chem. Eng., Dec. 1956, 
Ds x2ko)is 
three or more components as we would for only 


We use Raoult’s law the same way for 


two. The equations are as follows: 
pa = Pata : 
PB Pare (3) 
pe = Pere (4) 
«=pat+peat+ Pec (5) 
When we know the total pressure and the liquid 
composition, we assume a temperature and calcu- 


late the partial pressures p4, pz and p-. We adjust 


the temperature until the sum of the partial pres- 
sure equals the total pressure. Then we calculate 
the vapor composition of each component. 


y = p/r (6) 

Relative volatility is defined in the same way that 
we defined it for a two-component system: 

aap = (ya/ta)/(ys/re) (7) 
where the subscript indicates that we are con- 
sidering the relative volatility of A compared to 
that of B. 

We can also calculate relative volatilities for A 
compared to C; and for B compared to C. When 
Raoult’s law applies, 

aap = Pa/Pe (8) 
aac = Pa/Pc (9) 
asc = Ps/Pc (10) 

On a C-free basis, the equation relating y’ to 
x’ can be written as: 

; ax’ 


Y"1Tte@-)z i 


Equilibrium K’s for Three Components 


Equilibrium K values are more used for three 


or more components than for two. This method 
is a very convenient one for the cases where it 
applies. 

Its greatest use is for mixtures of hydrocarbons. 
Although the solutions do not follow Raoult’s law, 


the equilibrium vaporization ratios of a compound 


are not affected by the presence of other sub- 
stances. We can plot K vs. temperature and pres- 
sure, and use it for any composition. 

In a previous CE Refresher (Chem. Eng., Dec. 
1956, p. 214) we have already illustrated the use 
of the equilibrium vaporization ratios for predict- 
ing design requirements. 

Next month we’ll consider how to extend binary 
data to yield three-component equilibrium relation- 
ships; and how we can get three-component equi- 
librium data from individual boiling points. 





Need Reprints of This Series? 


You can now get reprints of the first ten sections 
of the CE Refresher series. Price 50¢ each. For fast- 
est delivery just circle the numbers on your Reader 
Service cards inside the back cover. 
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chose PYREX brand shell and tube 
heat exchangers 


Crncing mend weseavch wn Gled 


The Carwin Company wanted heat ex- 
changers in their isocyanate plant, that 
could live long and happily with an 
acidic solvent. 

Comparing all available types, Car- 
win found 5 reasons in favor of PYREX 
brand glass shell and tube units. First 
was resistance to corrosion, indifference 
to chemical attack by all but HF and hot 
concentrated alkalies. Second was elimi- 
nation of foreign material, which comes 
about because fluids contact only PYREXx 
brand glass No. 7740, chemically resistant 
ceramic and Teflon. 

Third on Carwin’s list came simplicity 
of design and easy maintenance. PYREX 
shell and tube units have no floating head 
or stuffing box to repair or repack. Dilute 
HCI removes scale, dirt and algae quickly. 
Fourth advantage was compactness. Fifth 
advantage—light weight. You need no 
special framework or supporting structure. 


Two men can easily handle the 50 sq. ft. 


- size without cranes or hoists. 


Add to features as important as these, 
such others as optional regenerative de- 
sign, complete flexibility of installation, 
flow variation with external manifolding 
and exceptionally high, long-lasting heat 
transfer efficiency. (Tube wall conduc- 
tivity coefficient [hw] = 260 b.t.u./hr. x 
ft.* x °F.) 

Many firms who have critical heat 
transfer problems now use Pyrex brand 
shell and tube heat exchangers with excel- 
lent results. Wouldn’t these units give you 
the most economical answers to your heat 
transfer problems, too? 

May we give you more information so 
that you can weigh their merits in your 
processes? Send for Bulletin PE-33, “De- 
sign Manual for Pyrex brand Modular 
Shell and Tube Heat Exchanger Units.” 


Details showing various heat exchanger hookups with Pyrex brand glass pipe. Corning manufactures 
a complete line of Pyrex pipeline fittings including elbows, reducers, tees, caps, return bends, laterals, 
spacers, adjustable joints, traps, adapters and adapter connections. These are described in Corning 
Bulletin EA-3 “Pyrex brand ‘Double-Tough’ Glass Pipe and Fittings.” 


WORKS 


13 Crystal Street, Corning, New York 


Please send me PYREX Shell and Tube Heat Exchanger Bulletin PE-33 [_ 


Bulletin EA-3 
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Use an Orifice to Control Heat Transfer 


In applications where heat transfer surfaces foul you 


can hold a constant rate 


Harlan How 


of heating without attention. 


Equipment Design Consultant, Maitland, Fla. 


Use of orifices for flow meas- 
urement is a common application, 
known to everybody. Another 
type of application, which seems 
to be known to few people, is to 
use an orifice without any addi- 
tional instrumentation (except a 
pressure gage) to maintain a 
constant flow. The particular ap- 
plication discussed here (Fig. 1) 
is one I have used for many 
years to contro] the flow of steam 
to the heating coils of evapora- 
tors in cases where the solution 
being evaporated builds up scale 
on the heat transfer surface. 

Let’s consider first what hap- 
pens in such an evaporator with- 
out the orifice control. Assume 
we are heating a brine contain- 
ing an inverse-solubility solute 
such as calcium sulfate. As the 
evaporation proceeds, an insulat- 
ing layer of sulfate builds up on 
the heating coil. 

Suppose that initially, with a 
clean coil, the heat-transfer rate 
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is 1,200: Btu:/ (hr. sa; tt, °F) 
and the temperature difference 
At from steam to boiling solution 
is 20 F. Thus initial heat trans- 
fer is at the rate of 24,000 Btu./ 


30 40 50 60 70 80 90 100 


Downstream steam pressure, psia. 


(hr., sq. ft.). However, as the 
scale builds up, U must decrease 
and At must therefore increase 
correspondingly to hold the same 
over-all heat transfer rate. With- 
out an orifice in the line, or some 
other form of controller, the op- 
erator must gradually open the 
steam-line valve and raise the 
steam-chest pressure to hold UAt 
constant. 

For example, by the time that 
U has fallen to 600, it will be 
necessary to raise the steam 





% Winner of January Contest—R. J. Rieke and D. C. Fisher 


Automatic Controller for Impregnation 


How Readers Can Win 


$50 Prize for a Good Idea—Until 
further notice the Editors of Chem- 
ical Engineering will award $50 
cash each month to the author of 
the best short article received that 
month and accepted for the Plant 
Notebook. 

Each month’s winner will be an- 
nounced in the issue of the second 
following month, and published the 
third following month. 
$100 Annual Prize—At the end of 
each year the monthly winners will 
be rejudged and the year’s best 
winner awarded an additional $100. 


How to Enter Contest—Any reader 
(except McGraw-Hill employees) 
may submit as many contest entries 
as he wishes. Acceptable material 
must be previously unpublished and 
should be short, preferably not over 
500 words, but illustrated if pos- 
sible. Acceptable non-winning ar- 
ticles will be published at space 
rates ($10 min.). 

Articles may deal with plant or 
production “kinks,” or novel means 
of presenting useful data, of inter- 
est to chemical engineers. Address 
Plant Notebook Editor, Chemical 
Engineering, 330 West 42nd St., 
New York 36, N. Y. 
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Now —A Revolutionary NEW Steam Trap! 






SO RUGGED 


ACTUAL 
SIZE 





SO SIMPLE 


this steam trap practically eliminates maintenance 


7, Aa CAP 





2. A DISC 








3. a Bopy IGS 


> aS 





SIMPLICITY ITSELF! 
No valve-closing mechan- 
isms to wear or stick. No 
critical clearances to 
choke. No gaskets to leak. 
Only moving part a SOLID 
stainless steel disc. 
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Major advance in trap design! 


Imagine a steam trap machined from a solid block of stainless 
steel. A trap with only 3 parts...cap, disc and body...and not 
even a valve-closing mechanism — the kinetic energy of steam 
closes the valve and ONLY the TD uses this new operating 
principle. 

That’s the revolutionary new Sarco type TD. It has only one 
moving part...a hardened SOLID stainless steel disc. And it is 
not affected by superheat, water-hammer, corrosive conden- 
sate. That’s why we can say INSTALL IT—FORGET IT! 


Use the SAME trap for 10-600 psi...for light or heavy loads 
... without seat or valve change or other adjustments. Closes 
tight on no load—no steam waste. 


Ask for a 60 day trial installation of Sarco TD trap and 
strainer... write for bulletin 257. Sarco Company, Inc., Empire 
State Bldg., New York 1, N. Y. 


SARCO 


Only Sarco Makes All 5 Types 


That’s why Sarco can give impartial advice on proper steam trap selection. 


om, | | O} | ossn| GE 


Float Liquid 
Weammetmenis Thermostatic Thermostatic Expansion Camlift Bucket 
Steam Traps Steam Traps Steam Traps Steam Traps Steam Traps 
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PLANT NOTEBOOK .. . 


pressure enough to increase its 
temperature by 20 F., thus rais- 
ing At to 40 F. Obviously it will 
be difficult if not impossible to do 
this manually with any degree of 
accuracy. 

In common with nozzles, ori- 
fices have the property of pass- 
ing a constant weight rate of 
flow which depends only on the 
orifice coefficient and diameter, 
and the upstream pressure P,— 
so long as the downstream pres- 
sure P, is less than the critical, 
that is, less than 0.58 P,. Fig. 2 
shows how, for a particular ori- 
fice, the flow of 100 psia. steam 
will remain constant at 850 
lb./hr. until the downstream 
pressure reaches 58 psia. Then 
as the downstream pressure con- 
tinues to increase, the flow falls 
off rapidly until it ceases entirely 
when the up- and downstream 
pressures become equal. 

Fig. 1 shows how this situa- 
tion can be used advantageously 
for heating steam control. Steam 
at a controlled pressure flows to 


the evaporator steam chest 
through a thin-plate, sharp- 
edged orifice provided with a 


bypass valve and a pressure gage 
downstream of the orifice. The 
orifice can be sized conveniently 
by means of Napier’s equation: 
W = P,A/70, where W is the 
steam flow in lb./sec., P, is the 
upstream steam pressure in psia., 
and A is the orifice area, in sq. 
in. Although other equations 
such as Grashof’s and Rateau’s 
are somewhat more accurate, the 
Napier formula is_ accurate 
enough, and more convenient. 

With this arrangement the 
shut-off valve is opened wide and 
the orifice will then pass a con- 
stant weight of steam depending 
on the orifice characteristics and 
the upstream pressure. As the 
scale builds up the downstream 
pressure will gradually increase 
so as to increase At just enough 
to hold UAt constant. This will 
continue until P, has increased 
to 0.58 P,, at which point (as 
shown by the pressure gage) the 
steam flow will start to de- 
crease as in Fig. 2, and the 
amount of heat transferred will 
begin to fall. This of course 
means decreased production for 
the evaporator and hence indi- 
cates that it is now time to shut 
down for scale removal. 

In explaining the control ac- 
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tion of the orifice it has been 
assumed that all the steam passed 
can be condensed. This presup- 
poses that the steam coil is 
equipped with an adequate steam 
trap for removing condensate 


and air or _ other’ non-con- 
densibles. 
The system described will 


compensate not only for de- 
creased heat transfer due to scale 
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formation. It will also take care 
of a decreased temperature dif- 
ference due to increasing boiling 
point of the liquid as it becomes 
more concentrated, or due to air 
in the steam supply to the coil. 
Within limits it will also take 
care of variations in evaporator 
pressure due to fiuctuations in 
the quantity or temperature of 
the condenser water. 
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Humidity Nomograph for Low Ranges 


D. S. Davis 


Professor of Engineering, University of Alabama, Tuscaloosa, Ala. 


Conventional natural-scale hu- 
midity charts are crowded and 
difficult to read at low tempera- 
tures and low humidities. On 
such charts interpolation is in- 
convenient and uncertain at per- 
centages of absolute humidity 
below 20. No such disadvantages 
are encountered when one uses 
the accompanying nomograph, 
which provides exceptionally 
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open logarithmic scales for hu- 
midity and percentage humidity. 

The use of the chart, which 
was constructed by means of 
standard methods, is illustrated 
as follows. Air at 47 F. has a 
percentage absolute humidity of 
60. What is the humidity or 
content of water in 1 lb. of dry 
air? Connect 47 on the ¢-seale 
and 60 on the vertical, lefthand 
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Inside Story on 
POWELL NI-RESIST VALVES 


All corrosion-resistant valves may look alike 
on the outside. But on the inside there can be a big 
difference -- in the materials used, in design and 

in production methods. And the inside story on Powell 
Ni-Resist* Valves features all three factors. 













Ni-Resist valves by Powell have far greater corrosion, 
erosion, heat and wear resistance than ordinary cast 
iron. Although comparable in strength and physical 
characteristics to gray iron, and resembling austenitic 
stainless steel, no other cast metal offers such a 
unique combination of use properties. 


hbnibihbhibinnnninnhniiniiin 


While similar metals are now available, The 

Wm. Powell Company has selected Ni-Resist, the 
alloy cast iron developed by The International 
Nickel Company. Performance records, taken over 
a period of many years, conclusively prove that 
Ni-Resist has been used with outstanding results 
for valves, pumps and other equipment handling 
corrosive and erosive fluids. 


Consult your Powell Valve distributor. If none 
is near you, we'll be pleased to tell you about 
our Ni-Resist Valves as well as our complete 
line of Powell Quality Valves --— all with 


Dart s ‘ fe 
Performance Verified. 







FIG. 2194 
-—-— Small Size, 
Screwed End, 


FIG. 2193 (Sectional) —- 
2-Piece Yoke 0.S. and Y. Gate 





0.S. and Y. Valve for 200 Pounds W.0.G. | 
Gate Valve 
for 225 * Trademark of The International Nickel Co. 
Pounds W.0.G. PERFOR MANCE | 
FIG. 2192 -— Large 
Swing Check Valve for 
; | 200 Pounds W.0.G. 
VERIFIEN 
The Wm. Powell Company, Cincinnati 22, Ohio... 111th VEAR el ED 
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POWELL VALVES 


BRONZE, IRON, STEEL AND CORROSION RESISTANT VALVES 
ING Curmicat ENGINEERING—March 1957 289 





awe *8§ °° / we we ww he 











XUM 





PLANT NOTEBOOK .. . 


scale for percentage absolute 
humidity with a straight line 
and continue this line to the 
H-scale where the humidity is 
read as 0.004 lb. water/lb. dry 
air. 

Air at 75 F. contains 0.0033 lb. 
water/lb. dry air. What is the 
percentage absolute humidity? 
Connect 75 on the ¢t-scale and 
0.0033 on the H-scale with a 
straight line and note that this 


Liquid level 














line intersects the righthand, 
vertical scale for percentage ab- 
solute humidity at 18. 

What is the humid volume of 
air that is 50% saturated at 
70 F.? Connect 70 on the t-scale 
and 50 on the small, slant scale 
for percentage absolute humidity 
with a straight line. Continue 
this line to the humid volume 
scale where the desired value is 
read as 13.50 cu. ft./Ib. dry air. 






Supplementary 
bottle 











—~=-4 


























Simple Device Takes Uniform Sample 


Takashi Goto and Tatsuo Hiraoka 


Shimizu. Works, Nippon Light Metal Co., Ltd., Miho, Shimizu City, 


Shizuoka, Japan. 


The sketches above show two 
forms of a simple liquid sampler 
which takes in a sample of the 
liquid in which it is submerged, 
the sampling rate remaining 
constant until the sample bottle 
is filled. The single-bottle type 
at the left serves for most pur- 
poses. For very accurate sam- 
pling under certain conditions, 
the two-bottle type is preferred. 
The sampler has been used suc- 
cessfully in plant work. It re- 
quires merely a bottle of suit- 
able size, some capillary tubing, 
and a weight to submerge the 
bottle. 

Let us first examine the op- 
eration of the single-bottle type. 
When it is first submerged the 
pressure within Tube A is hip + 
atm. and that within Tube B is 
hp + atm. Soon the pressure 
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within the bottle will increase, 
through inflow of liquid, or tem- 
perature increase, or both, until 
the pressure becomes h.p + atm. 
At that point air will begin to 
discharge through Tube B and 
the bottle pressure will remain 
constant, so that a _ constant 
pressure difference of (h, — h.)p, 
or Ahp, will exist across Tube A. 

Therefore, once this pressure 
has been attained, the flow rate 
through Tube A _ will remain 
constant and proportional to 
(2A4hpg)*. Here the h-terms are 
in depth of liquid, atmospheric 
pressure is measured in the same 
units, p is specific gravity, and 
g is the gravitational conversion 
factor. 

With a single bottle, the only 
time the flow rate will not re- 
main constant will be during the 


initial period while the bottle 
pressure is increasing from atm. 
to atm. + hp. Use of a supple- 
mentary bottle as in the right- 
hand sketch will prevent this 
inconsistency. Here Tube D is 
somewhat larger and it can be 
put lower than Tube A and B. 
The liquid first enters the sup- 
plementary bottle, raising the 
pressure rapidly in both bottles 
until the pressure atm. + h.p is 
attained. Thereafter the pres- 
sure across Tube A will remain 
constant as before. 

The size of supplementary bot- 
tle needed can be calculated from 
the relationship: 


(10 + Hp) (273 +t) _ i| 


ia vf ‘10 (273 +’) ~ 


where V, and V, are respectively 
the supplementary and sample 
bottle volumes, H is submergence 
of Tube A in meters, and ¢ and ¢’ 
are respectively the tempera- 
tures of the air in the bottle be- 
fore submergence, and of the 
solution, both in ° C. If V, comes 
out negative, no supplementary 
bottle is required. 

The size of Tube A can be de- 
termined from the pressure drop 
and a consideration of the vis- 
cosity (or consistency in case 
of a slurry). The rate of sam- 
pling is determined both by the 
tube size, and by the adjustment 
of submergence difference Ah of 
Tubes A and B. 

This method of sampling has 
several advantages. There is no 
evaporation and no need for 
thermal insulation. The device is 
nonmechanical, simple to con- 
struct and low in cost. Sampling 
is continuous and at a constant 
rate, widely adjustable and suit- 
able for any sample size within 
the limits of boitle sizes which 
are available. 


Two Methods for 
Flameproofing Canvas 


Paul C. Ziemke 
Engineer, Oak Ridge, Tenn. 


Plants sometimes need to fire- 
proof canvas for a variety of 
uses such as vibration isolation 
in ductwork, draw curtains for 
storage closets, sun-excluding 
drapes for large factory win- 
dows, and protective curtains for 
are welding. 

The older method first de- 
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K x 
A star SERVICE 


makes Continental Steel Containers 
your best buy 








When you purchase steel containers, get the most for 
your money. This means the best in service as well as 
the best in pails and utility cans. At Continental, we 
go all out to give you what you’re looking for—with 
our 4-star steel container service. 


FULL LINE 


Whatever product you’re buying for, Continental has 
just the size and style container to fit it. Handi-Cans 
in 2'’2 and 5 gal. sizes, lug cover pails from 2 to 12 gal., 
flaring pails from 3’ to 6'2 gal., plus 5 and 6 gal. 
tight-head pails. 


$e QuALiTy 


Made of heavy-gauge steel in ultra-modern plants, 
Continental steel containers are thoroughly tested to 
meet ICC specifications and to conform to CFC/UFC 
Rule 40. Colorfully lithographed, these sturdy, re- 
usable containers will continue to promote your prod- 
uct long after their original contents have been emptied. 


3 ¢ RESEARCH 


As part of our 4-star service, customer research men 
are available to help you right in your own plant. In 
addition, scientists at our Research and Development 
Center in Chicago are constantly working to bring you 
new and better packaging ideas—such as Continental’s 
Perma-Linings for hard-to-hold products. 


fe QUICK DELIVERY | 


Just say the word and we'll deliver all the steel con- 
tainers you can use—any time, any place. Continental’s 
excellent production facilities and carefully selected 
warehouse points in many sections of the country 
guarantee better service when and where you need it. | 












Sa 


ICC-APPROVED 
TIGHT-HEAD PAILS 


Capacity 5 gallons. Made from 
heavy 24- or 26-gauge steel. Meets 
ICC specifications 17E and 37D. 
High-strength body available 
with straight sides or top and bot- 
tom beads. Drum top offset for 
easy stacking. Electric lap-weld 
side seam, and compound-lined, 
double-seamed head and bottom. 



































For full specifications on all 
Continental steel containers, con- 
tact your nearest Continental rep- 
resentative. 






So get full value from your purchasing dollar—with 
Continental’s 4-star steel container service. Call anytime. 


C CONTINENTAL 
CAN COMPANY 


Eastern Division: 100 E. 42nd St., New York 17 
Central Division: 135 So. La Salle St., Chicago 3 
Pacific Division: Russ Building, San Francisco 4 
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PLANT NOTEBOOK ... 


scribed is cheap and easy to ap- 
ply, but does have the disadvan- 
tage of using water-soluble 
materials which can be partially 
leached out if sprayed by fire- 
sprinkler action, or completely 
leached out if the canvas is 
laundered. 

It consists in soaking the can- 
vas in a mixture consisting of 
six parts by weight of borax, five 
parts of boric acid and 100 parts 
of water. The solution is used 
cool and the soaking continued 
long enough to insure thorough 
impregnation. The canvas is 
then wrung out lightly and laid 


flat on a clean surface to dry. 
This method increases’ the 
weighting by 10-12%. If soaking 
is impractical, brushing or spray- 
ing will suffice if the treatment 
is performed an additional time 
to bring the weighting up to 
10-12%. 

The second, newer method was 
developed by chemists carrying 
out research for the Army 
Quartermaster Corps and the 
U.S. Department of Agriculture. 
It combines two chemicals pre- 
viously used separately, and is 
much superior to previous meth- 
ods using either singly. 


The treatment consists of a 
mixture of one part of BAP 
(bromoform allyl phosphate) 
and two parts of THPC resin so- 
lution (tetrakis hydroxy meth- 
ylyl phosphonium chloride). 
This is applied to the cloth which 
is then dried and cured by 
heating. 

The process weighs the can- 
vas about 18% but otherwise 
changes its fabric properties 
very little. Flame resistance is 
little affected by laundering or 
dry-cleaning. The fabric can be 
dyed if desired for better ap- 
pearance. 





 §& Volumetric flow V, cu.ft. /min. 
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Duct diameter d, inches 


Straight-Line Plots 
Solve Equations 


Merton Allen 

Chemical Engineer, General Engi- 
neering Laboratory, General Elec- 
tric Co., Schenectady, N. Y. 


Although engineers are fa- 
miliar with the use of graph 
paper to represent technical 
data, few seem to use this 
method to solve problems involv- 
ing repetitive calculations. If 
the correct type of graph paper 
is selected—rectangular, log- 
arithmic or semi-logarithmic— 
certain types of equations will 
plot as straight lines. In this 
way repetitive calculations which 
involve the change of one vari- 
able and the calculation of the 
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Typical Relationships Yielding Straight-Line Plots 


No. Relationship Graph Paper Plot 

1 Yo = BXe Logarithmic Log X vs. log Y 

2 Yo=B+cCxX¢ Logarithmic Log X vs. log (Y — B) 
3 Yo = Bez Semi-log X vs. log Y 

4 Y =Aer+C Semi-log X vs. log (Y — C) 

5 me Rectangular 1/X ve. 1/Y¥ 


{x X/(A + BX) ) 
X/Y=A+BX f 


other can be carried out from a 
graph by solving for only two 
conditions and plotting the equa- 
tion as a straight line through 
the two known points on the 


proper type of graph paper. 
Other values can be quickly 
picked off. 


The tabulation shows several 
types of relationships which, if 
plotted as indicated on the 
proper graph paper, will yield 
straight lines. Although there 
are other relationships which 
can also be plotted as straight 
lines, their use is generally too 
long to be of any value in time 
saving. 

As a simple illustration of this 
method assume we wish to find 
a large number of volumetric 
flow rates of a gas with a flow 
velocity held to 40 fpm., in ducts 
from 8 to 50 in. I.D. For this 
example the mathematical rela- 
tionship would be: 


40 xd? md? 


urD? = 4 : 
~~ as 


4 4xX144 


where V = volumetric flow rate, 


V = 


cfm.; v = flow velocity, fpm.; 
and D and d are duct inside 
diameters, respectively in ft. 
and in. 


This is in the form Y* =BX‘* 
where a is unity, B is 7/14.4 and 
c is 2. If we solve for two con- 
ditions: where d is 3 in., then V 


is 0.196 cfm.; and where d is 30 
in., V is 19.6 cfm. 

Plotting these values on log- 
arithmic paper as log V vs. log d, 
we get the straight line shown 
on the graph, from which any 
value of V for any value of d can 
be read. 

Other relationships that can 
be handled with the same type 
of equation include the orifice 
formula, V = Cv(2gAh)*; and 
the formula for electric energy 
transformed to heat, P = IR. 
An example of an equation of 
Type (3), Y* = Be, is the rate 
equation C = C,e*'. There are 
many others to fit each of the 
types of equations, too numerous 
to mention. 

If the value of V = v z D’/4 
is desired for varying linear 
velocities v, the plot can be made 
for v = unity and the results 
read from the graph and multi- 
plied by the actual linear veloc- 
ity to arrive at the answer. 

It is therefore clear that the 
introduction of a third variable 
to a power, such as Z", as a 
multiplier of the righthand side 
of one of the listed equations 
does not invalidate the method. 
Merely plot the relationship at 
Z = 1, and multiply the observed 
graphical results by the true 
value of the third variable raised 
to its power. 
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EASIER TO 


INSTALL ano MAINTAIN! 


mount 1 device 


instead of 2 


> 4 adorn ate(-) 
gutters 


all 
components 
accessible 
from front 








plenty of 
knockouts 


§ Q U ARE D ( Switch or Circuit Breaker Types) 
Save space and time. Mount and wire 

0 one device instead of two... 
¢C M BI N AT ON STARTERS neater, more attractive installations. 


Write for Bulletins 8538 and 8539 
Square D Company, 4041 N. Richards Street, Milwaukee 12, Wisconsin 


NOW...EC&M propucts ARE A PART OF THE SQUARE D LINE! 


SQUARE J) COMPANY 
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CE Flow File—IHl 


Maxey Brooke, Chemical Engineer, Old Ocean, Tex. 


(For author biography see Chem. Eng., Jan. 1957 p. 298.! 


8. Water 
APPLICATION 


Flow of water through nozzle as illustrated. 








NOMENCLATURE 


q = Water flow, gpm. 

A = Area of nozzle outlet, sq. ft. 

g = 32.2 ft./sec.? 

d, = Diameter of pipe at gage, ft. 

d, = Diameter of nozzle at outlet, ft. 


REFERENCE 


API Manual on Disposal of Refinery Wastes, 4th ed., 
1949, p. 66. 





FORMULAS 
Gage i 
q = 440KA Vi 10-255 
9 = 7 sia cas? 
—— ] ¥r 
K “15, a ry o> 
r = do/d, K— 104, — de’ 
9. Water 
APPLICATION 


Flow of water in partially filled pipes. 


FORMULAS 


Q = 9.43D2-*K1 
q = 7.3d2-6K 1s 


LIMITATIONS 
The formula was derived specifically for pipes between 
1 and 6 in. in diameter. The value of K should be be- 
tween 0.2 and 0.6. 


NOMENCLATURE 
Q = Flow, cfs. 
q = Flow, gpm. 


D = Internal diameter of pipe, ft. 
d = Internal diameter of pipe, in. 
K = Decimal fraction of vertical diameter under water. 


REFERENCE 


Greve, Purdue Univ. Bull. 32, 1928. 
Ind. Eng. Chem. 34, 52, 1942. 





10. Water 
APPLICATION 


Flow of water through downspouts. 


FORMULA 
Q = 3.0LH'4 


NOMENCLATURE 
Q = Overflow, cfs. 
L = Perimeter of crest, ft. 
HI! = Head above crest, ft. 








ll 


LIMITATIONS 
For heads up to 1/5 the diameter of the crest curve. 


NOTE 
For liquids other than water, the flow can be estimated 
by multiplying by (u/s)? 
where » = Viscosity, centipoises. 
s = Specific gravity (water at 60 F. = 1.0) 
REFERENCE 
Gouley, Proc. Inst. Civil Eng. Part 2, 1910, p. 297. 





11. Water 
APPLICATION 


Flow of water through corrugated iron culverts. 


FORMULA 
Q = AVgH (1 + 0.16d°* + 0.106L/d!2)-12 


REFERENCE 


D. F. Yarnell, ’. A. Nagler and 8S. M. Woodward. Univ. 


of Iowa Studies in Engineering, 1926. 





NOMENCLATURE 
Q = Flow, cfs. 
L = Length of culvert, ft. (24 to 36 ft.) 
d = Diameter of culvert, ft. (1 to 4 ft.) 
HT = loss of head, ft. of water. 
g = 32.2 ft./sec.? 
A = Cross-section area of culvert, sq. ft. 
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YRATORY CRUSHERS 


Noted for their efficiency in crushing 
Limestone, Slag, Dolomite, Iron Ore, etc. 


Mining, Quarrying, Cement, Lime 
and Chemical concerns 
throughout the world, depend on 
Kennedy crushers to handle 
hard-to-crush rock and ore. 
Kennedy Gearless Crushers are 
built in the widest range of sizes 
and capacities in the world, 
featuring built-in synchronous 
motor or V-Belt drive, self-aligning 
eccentric, roller bearings carrying 
rotating parts, automatic 

pressure lubrication system. 


Hi 





#61, type "S” KVS secondary Gear- 
less Gyratory Crusher, V-belt drive. 


| ia 





"ANUFACTURING & Ce CORPORATION 
WO PARK AVENUE, NEW YORK 16, N.Y. @ FACTORY, DANVILLE, PA. 








PRACTICE... 








_ CORROSION FORUM. 








HEAT EXCHANGERS (Battelle Memorial Inst.) and nozzles point way for equipment made of Mo-base alloys. 


Molybdenum Combats High ‘Temperature 


Rapid advances in technology now make molybde- 


num available in many forms and sizes. This high-melting 


point metal is superior to many superalloys at 2,000 F. 


A significant development, 
coming out of the current inten- 
sive work on high-temperature- 
containing materials, has been 
the improvement in properties 
and availability of molybdenum 
metal and molybdenum-base al- 
loys (see p. 287). 

Now, one of the advantages to 
process engineers of molybde- 
num over ceramics, cermets and 
some superalloys is the variety 
of forms and sizes available. 
Sheets, drawn shapes, machined 
parts, forgings, are produced on 
a production basis. 

Molybdenum is of interest as 
a high-temperature material of 
construction because of its high 
melting point, high strength and 
stiffness at elevated tempera- 
tures, and good thermal and 
electrical characteristics. 

Molybdenum’s melting point 
of 4,750 F. is about 1,800 F. 
above that of the common high- 
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temperature alloys and is ex- 
ceeded only by tungsten and tan- 
talum among the more readily 
available metals (see table). 

Modulus of elasticity is ap- 
proximately 45,000,000 psi. at 
room temperature — about the 
highest of all commercially avail- 
able metals. This modulus is little 
effected by temperature. At 
1,600 F. it is still about one- 
third higher than steel at room 
temperature. A comparison of 
the modulus density ratio for 
several commercial alloys shows 
molybdenum to be outstanding 
(see curves from Marquardt 
Aircraft Co. data). 

Thermal conductivity of 
molybdenum is several times as 
great as the conductivity of the 
usual high-temperature alloys. 
Together with low specific heat, 
this permits it to be rapidly 
heated or cooled with lower re- 
sultant thermal stresses. 


Coefficient of thermal expan- 
sion is one-third to one-half that 
of most steels. When operating 
at elevated temperatures this in- 
sures dimensional stability and 
less danger of cracking due to 
temperature gradients. 

Electrical conductivity is rela- 
tively high (about one-third) 
that of copper, thus permitting 
its use for many electrical appli- 
cations. 

Absorption cross section for 
thermal neutrons is relatively 
low; only carbon, beryllium, zir- 
conium, silicon and columbium 
of the high melting-point ele- 
ments have a lower cross section. 

The small amounts of alloying 
elements added in the present 
molybdenum-base_ alloys ap- 
parently have little effect on 
physical properties. They do, of 
course, have a marked effect on 
mechanical properties. 


Mechanical Properties 


Mechanical properties of 
molybdenum are determined, in 
the main, by the amount of work 
performed on the material below 
its recrystallization tempera- 
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EXTRA CORROSION RESISTANCE 


Equipment made of HasTELLoy allovs is giving good 
service handling such severe corrosives as boiling hydro- 
chloric and sulphuric acids. The alloys are also used to 
handle these acids at lower temperatures and in all 
concentrations. HAsTELLoy alloys are the most economical 
material for handling such reactive materials as hydrogen 
fluoride and wet hydrogen chloride gas at high tem- 
peratures. The alloys are also highly resistant to wet 
chlorine, acid salts, phosphoric acid, nitric acid, and 


organic acids, 


AVAILABLE IN STANDARD FORMS 


HasTELLoy alloys are available in all of the standard 
mill forms—sheet. plate, bars, rods, wire, tubing, pipe. 
fittings, and fasteners. They can be obtained as sand 


and investment castings. 


TEST THEM NOW 


Samples for trying HasteLLoy alloys under actual 
plant conditions are available without charge. Get in 
touch with the nearest Haynes Stellite Company office 


and describe the corrosive conditions involved. 


HAYNES STELLITE COMPANY 
A Division of Union Carbide and Carbon Corporation 


UCC} 
General Offices and Works: Kokomo, Indiana 


Sales Offices 
Chicago - Cleveland - Detroit - Houston 
Los Angeles - New York + San Francisco - Tulsa 


“‘Haynes’’ and ‘‘Hastelloy”’ are registered trade-marks 
of Union Carbide and Carbon Corporation 
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Physical Properties of Molybdenum‘ 


3316:x'10-* 
3.37 x 10-* 


46.0 x 10° 
39.9 x 10° 


17 .4x 10° 
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* Unalloyed molybdenum and the alloys now available have about the same physical 


properties. 


ture, as neither the pure metal 
or any of its commercial alloys 
is heat-treatable. 

Properties of molybdenum and 
its alloys are very sensitive to 
several factors including amount 
of mechanical deformation, ther- 
mal treatment, strain rate, and 
purity. Careful control of proc- 
essing is necessary to get de- 
sired properties in the finished 
material. 

Increasing amounts of me- 
chanical deformation below the 
recrystallization temperature re- 
sult in higher strength and 
hardness as measured at room 
temperature. The strength of 
the sintered or cast ingot is 
quite low—on the order of 45,- 
000-70,000 psi.—but this may be 
increased to over 250,000 psi. by 
drawing to a fine wire of the 
order of 0.001-in. to 0.002-in. di- 
ameter. 

Hardness of the unalloyed cast 
ingot is about 180 Vickers. By 
severe working, the hardness of 
bars can be raised to about 250 
Vickers. 

For the 0.5% titanium-molyb- 
denum alloy the ingot is very 
little harder than the unalloyed 
ingot. But the worked material 
may have a hardness as high as 
300 Vickers, as measured on - 
in. diameter bars. The hot hard- 
ness, measured at 1,600 F., of 
the unalloyed bar would be about 
120, as against 180 for the alloy 
containing 0.5% titanium. 

When molybdenum is_ sub- 
jected to temperatures at or 
above its recrystallization tem- 
perature for a period of time 






long enough to cause recrystal- 
lization, strength at room and 
elevated temperatures decreases 
markedly. For this reason it is 
essential in high temperature 
applications that the recrystal- 
lization temperatures be raised 
as high as possible. Then the 
metal may be used at the maxi- 
mum temperature without re- 
crystallization and_ resulting 
drop in strength. 

Small additions of alloying 
elements have been successful 
in raising the recrystallization 
temperature as much as several 
hundred degrees F. For 1-in. 
rounds, previously given 91% 
reduction in area by rolling, the 
minimum temperature for com- 
plete recrystallization in one 
hour is raised from 2,200 F. for 
unalloyed molybdenum to 2,600 
F. for the 0.5% titanium-molyb- 
denum alloy. This permits op- 
eration of the alloy at tempera- 
tures several hundred degrees 
higher than with pure molyb- 
denum, without danger of re- 
crystallization. 


Transition Temperatures 
Molybdenum undergoes a 
change from ductile to brittle 
behavior as the temperature of 
testing is lowered. The “tran- 
sition” temperature at which 
this occurs depends on several 
factors and especially on the 
strain rate, purity, fabrication 
methods used and stress system. 
This transition temperature 
for molybdenum is near room 
temperature when measured by 
the tensile test and is usually in 








the range of 450-900 F. when 
measured by the impact test. 
Alloying in some cases causes a 
decrease in the transition tem- 
perature, in others an increase. 


Creep-Rupture Superiority 

It is in the range of tempera- 
tures above 1,600 F. that molyb- 
denum’s superiority to the com- 
mon high-temperature alloys be- 
comes outstanding. At 1,800 F. 
the 100-hr. rupture strength of 
unalloyed molybdenum, in the 
stress relieved condition, is 
about 28,000 psi., and in the re- 
crystallized condition it is about 
12,000 psi. 

For 0.5%  titanium-molyb- 
denum the corresponding 
strength values are 53,000 psi. 
and 28,000 psi., or more than 
double the values for unalloyed 
material. Most of the superal- 
loys in use today have a 100-hr. 
rupture strength of 10,000 psi. 
or less at the same temperature. 


Chemical Properties 


Molybdenum is quite resistant 
to several of the common chemi- 
cal reagents including most 
caustic solutions and _hydro- 
chloric, sulfuric, and _ hydro- 
fluoric acids under certain con- 
ditions of temperature and con- 
centration. It is rapidly attacked 
by oxidizing acids such as nitric 
acid and aqua regia, by molten 
oxidizing salts such as potas- 
sium nitrate, and by fused al- 
kalies. 

Molybdenum is very resistant 
to many of the liquid metals 
such as potassium, sodium, bis- 
muth, lithium, magnesium and 
mercury, even at elevated tem- 
peratures. 

Water vapor, sulfur dioxide, 
nitrous and nitric oxides have 
an oxidizing action on molyb- 
denum at elevated temperatures. 
But it is relatively inert to car- 
bon dioxide, nitrogen, or syn- 
thetic ammonia at temperatures 
up to about 2,000 F. 


Commercial Availability 


Although all of the problems 
in connection with the fabrica- 
tion of molybdenum have not 
been solved, fabricated parts are 
now available, subject to some 
limitations as to size and com- 
plexity. 

Spinnings—Ten to fifteen 
years ago few molybdenum spin- 
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t motor or alignment affected. 

- | SERIES 4} DURCOPUMPS 


for maintenance 


Lower operating and maintenance costs with rugged, 
dependable, Series H Durcopumps. Simple design and 











. sturdy construction assure long hours of trouble-free 
pumping. Easy, three-step, one-trade maintenance re- 
duces down time, speeds maintenance, and lowers costs. 

‘ Series H Durcopumps are available in Durimet 20, the 

vt 300 series stainless steels and in eleven other standard 

e alloys for pumping all types of corrosive solutions. A 

. complete range of pump sizes accommodates heads to 
350 ft. and capacities to 4500 gpm. Write for details. 

n 

se 
THE DURIRON COMPANY, INC., DAYTON, OHIO 

RING Branch Offices: Atlante, Baltimore, Boston, Buffalo, Chicago, Cleveland, Dayton, 






Detroit, Houston, Knoxville, Los Angeles, New York, Philadelphia, and Pittsburgh, 
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Molybdenum Alloy Holds Strength at High Temperature 
¥— Ultimate tensile strength, psi. x10°5/ density, !b./cu. in. 
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ings were made from sheet more 
than 0.030-in.’ thick or 6-in. 
wide, and the ratio of length to 
diameter rarely exceeded 1 to 1. 
Spinnings have recently been 
made from sheets as large as 
0.090 in. x 20 in. x 20 in. and 
cylinders with a length to diam- 
eter ratio of 5 to 1 have been 
supplied. 

The recently developed hyd- 
raulic spinning processes, such 
as Floturning* and Hydrospin- 
ningt, have demonstrated that 
it is possible to form molybde- 
num sheet as heavy as -in. 
thick by these methods. 

Drawn Shapes—Although 
deep drawn parts are normally 
fabricated from sheet in the 
range of 0.005-in. to 0.020-in. 
thick, some parts are now drawn 
from sheet as heavy as ;-in. to 
4-in. thick. Recently, deep drawn 
seamless tubing has been pro- 
duced in diameters between 3 in. 
and 1 in. with wall thicknesses 
of 0.005 in. to 0.040 in. The 
length of tube increases with the 
diameter, reaching a maximum 
of 44 ft. for the {-in. and 1-in. 
dia. tubes. 

Machined Parts—Fifteen 
years ago molybdenum was ma- 
chined only with difficulty. To- 
day, almost all machining opera- 
tions can be carried out without 
difficulty. And there are now 
several companies in this coun- 


 * Lodge & Shipley Co. 
7 Cincinnati Milling Machine Co. 
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Molybdenum Alloys Show Good High-Temp. Strength 
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try who specialize in supplying 
precision machined parts from 
molybdenum. 

Forgings—Forgings have 
proved economical on several ap- 
plications in the electronic tube 
industry where the quantities 
required were relatively large. 
Less material is required and 
machining costs are considerably 
reduced when forgings can be 
used in place of machining. 
Where large diameter pieces are 
required, upset forging is often 
the only process that will work. 

Extrusions—All are-cast in- 
gots are extruded as solid bars 
after casting and before further 
processing. Tubing may also be 
produced by this process and by 
other extrusion methods. Tubes 
as large as 4-in. O.D. x 40-in. 
long have been extruded experi- 
mentally. But most commercially 
extruded tubes are in the range 
of 4-in. to #-in. O.D. x 12-in. to 
60-in. long. 

Welded Parts—Assemblies of 
molybdenum parts for electronic 
tubes have been made for many 
years by electric spot welding. 
Molybdenum tubing made by the 
are-welding of formed sheet is 
available in sizes up to about 
3-in. or 4-in. dia. depending on 
the wall thickness and length re- 
quired. Molybdenum boats for 
use in firing small parts at high 
temperatures in protective at- 
mospheres are also prepared by 
welding. 


1400 1,600 2,000 


Temperature, F. 


1,800 


Riveted Parts—Molybdenum 
rivets are available commercially 
in a variety of sizes. Small di- 
ameter rivets in the range of 
0.040-in. to 0.080-in. diameter 
are commonly used in the elec- 
tronic tube industry and are 
made on automatic cold-heading 
machines. Rivets for joining 
heavy molybdenum assemblies 
are normally turned in a lathe 
from swaged rod up to about 
l-in. in diameter. Complete 
riveted assemblies can be sup- 
plied by several fabricators. 

Brazed Parts — Many brazed 
assemblies involving molybde- 
num are now supplied to in- 
dustry. These include molyb- 
denum to molybdenum brazes, 
molybdenum to copper or copper 
alloys, and molybdenum to tung- 
sten. The electronic tube and 
welding electrode industries are 
important users of this type of 
assembly. 


Metallizing 


Molybdenum wire when 
sprayed through a metallizing 
gun using an _  oxy-acetylene 
flame has the property of bond- 
ing perfectly to steel, Monel, 
nickel, cast iron, magnesium and 
most aluminum alloys. In addi- 
tion it provides an excellent sur- 


face for subsequent sprayed 
coatings. 
Originally it was recom- 


mended primarily as a bonding- 
coat material between the object 
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4 Ways to Lick Sulfide Corrosion 
In Your Heat Exchangers 


Take your choice! ede find all four of the 
tubes illustrated ideal for process condensers and 
exchangers handling heavy concentrations of 
hydrogen sulfides. 


Arsenical Admiralty has established excellent 
performance records in refineries and process- 
ing plants handling low sulfur petroleum prod- 
ucts and where fresh or saline cooling water of 
low to moderate velocity is used. 


Arsenical Aluminum Brass is generally used where 
sea water is the coolant and where water 
velocities are high. 


Arsenical Muntz, while having the same cor- 
rosion resistance to salt or fresh water as 


niga 


Admiralty, is resistant to the action of sulfides. 


Duplex Tubes offer the advantage of a combina- 
tion of metals to meet different corrosive 
attacks on both the product side and on the 
cooling water side. For instance, on high-stage 
gas condensers handling wet gas high in 
hydrogen sulfide and containing ammonia, 
low-carbon steel/Admiralty Duplex Tubes 
have given unusually long service in most 
installations. 


Whatever your choice, whatever your tube 
problem, it will pay you to get in touch with 
Bridgeport. Our long years of experience in the 
manufacture and application of condenser and 
exchanger tubing will save you time, money and 
trouble. Call your nearest Bridgeport Office today. 


. a BRIDGEPORT BRASS 


Bridgeport Brass Company, Bridgeport 2, 


Conn. ¢ Offices in Principal Cities 


In Canada: Noranda Copper and Brass Limited, Montreal 
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For full details, send for 
copies of Condenser Tube 
Handbook and Duplex 
Tube Manual. 
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Size Ranges for Commercial Molybdenum 


Form 
Machined ingot...... 


Extruded bars....... 
Rolled bars......... 


Swaged bars.... 
Ground bars. . 


Drawn wire. 
Heavy plate. . 


Ib. 


Sheet.... 
to 16-in. wide 


to be metallized and a sprayed 
top coating of another metal. 
But many other new applica- 
tions involving the use of this 
coating alone on wearing sur- 
faces have been developed. 

It was found that sprayed 
molybdenum showed very good 
resistance to wear when running 
against bronzes. And the life of 
the bronze mating surfaces is 
greatly increased. Another ap- 
plication is in abrasive wear 
such as forming dies, mandrels, 
and pulleys where shock or im- 
pact is not excessive. The use 
of sprayed molybdenum to sal- 
vage machine parts that have 
been rejected because of errors 
in machining has become an im- 
portant application. 


Some Applications of Mo 

Besides its use in jet-engines 
and electronic parts, high-tem- 
perature furnaces—employing 
molybdenum resistance wire in 
the range of 0.030-in. to 0.060-in. 
diameter as the heating element 
—have been used to obtain tem- 
peratures in the range of 2,500- 
3,100 F. The use of large 
rod-type elements in furnace 
construction, however, is a re- 
cent development. Rods in the 
range of 4-in. to 4-in. diameter 
in either straight lengths or 
formed into various designs, are 
now common. Radiation shields 
made from 0.005-in. to 0.010-in. 
thick molybdenum sheet are now 
used to cut down radiation losses 
in high-temperature furnaces. 

Susceptors for high frequency 
induction heating to elevated 
temperatures are often made 
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1 to 2-in. dia. and to 30 Ib. 


1/8 to 1 1/4-in. dia. 
0.030 to 1 3/4-in. and 25 Ib. 


0.0015 to 1/4-in. dia. 
1/4 to 1 1/4-in. thick and 50 


0.0005 to 1/4-in. thick, 1/16 0.0005 to 


Powder Metallurgy Method Arc-Cast Method 
To 36 sq. in. and 500 Ib. 


To 8 3/8-in. dia. and 800 
Ib. 


To 5 3/4-in. dia. and 300 
Ib. 

1/2 to 3 1/2-in. dia. and 
250 Ib. 

1/8 to 5/8-in. dia. 

0.030 to 3-in. dia. and 100 
Ib. 

0.0015 to 1/4-in. dia. 

1/4 to 1 1/4-in. thick and 
150 Ib. 

1/4-in. thick 

1/16 to 36-in. wide. 


from molybdenum sheet or tub- 
ing. Alundum furnace muffles 
which are to be subjected to 
heavy furnace loads at elevated 
temperatures are often provided 
with molybdenum tracks’ or 
skids to prevent excessive wear 
of the muffle bottom. Very large 
high temperature furnaces are 
in use which have the roof of the 
hot section made from heavy 
plates of molybdenum. This pre- 
vents insulation or other foreign 
material from falling into the 
heated zone and contaminating 
the product. 


Major Disadvantage of Molybdenum 


Despite its high melting point 
molybdenum oxidizes rapidly at 
temperatures above 1,000 F. to 
complete disintegration. This is 
a major obstacle to widespread 
use of molybdenum and its al- 
loys for high temperature ser- 
vice. 

The volatility of molybdenum 
trioxide—an end product of the 
oxidation reaction prevents the 
formation of a self-protective 
oxide. 

In slowly flowing air at 1,800 


How to Make Molybdenum 


There are two commercial methods 
now in use for producing molybdenum 
parts: powder metallurgy and arc-cast. 

The powder metallurgy method con- 
sists of compacting molybdenum pow- 
der, with a press, into bars or ingots. 
These are sintered by resistance heat- 
ing in a hydrogen atmosphere at 4,000 
F. Sintered ingots are further processed 
by hot rolling or swaging (forging). 


, satisfactory 


F, the surface of molybdenum 
recedes at 0.02 to 0.05 in./hr. 
The maximum permissible rate 
for a iron-chromium-nickel alloy 
is about 0.1 in./yr. At 1,750 F. 
in slowly flowing air, oxidation 
rates of 0.58 to 0.92 grams/ 
sq.cm./hr. are typical for molyb- 
denum. Armco iron and SAE 
1025 steel oxidize at the same 
temperature at a rate of 0.070 
and 0.049 grams/sq.cm./hr. re- 
spectively. 

Its evident that uncoated mo- 
lybdenum is completely useless 
as a material of construction 
in oxidizing atmospheres above 
1,000 F. However in oxygen- 
deficient atmospheres, molybde- 
num is satisfactory for many 
applications (heat - treating 
equipment, furnace sections). 


Coating Techniques 

So far no molybdenum-base 
alloys have been developed with 
oxidation _ resist- 
ance. However, a number of 
good coatings for molybdenum 
are available. 

A most promising ceramic 
coating consists of a chromium- 
frit type which is applied as a 
slip and fired at 2,600 F. in an 
inert atmosphere. Another type 
consists of zirconium oxide or 
zirconium silicate bonded with a 
zirconate of calcium, magnesium 
or barium. 

Molybdenum disilicide coat- 
ings applied either by vapor de- 
position or liquid treatments is 
a coating closely related to the 
ceramics. 

Ceramic or silicide coatings 
are only useful where service 
conditions do not involve severe 
thermal shock or impact. They 
protect molybdenum up to tem- 
peratures of around 1,800 F. 

Cladding is another important 
method for oxidation protection. 
Most oxidation-resistant metals 


Parts 


In the arc-cast method molybdenum 
powder is automatically compacted into 
wafers or disks. These form a continu- 
ous consumable electrode which melts 
in an alternating current arc, produced 
in copper molds under vacuum. 

Arc-casting lends itself readily to 
large-scale production of ingots, while 
powder metallurgy is limited to small 
parts. 
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Industry’s best chemical service valves 


Durco Type F valves with Teflon sleeves have been 
proven in thousands of industry’s toughest appli- 
cations to be trouble-free, maintenance-free, and 
dependable. 


Turn to the Durco Type F valve for non-sticking, non- 
lubricated, economical operation. For long life wher 
handling severe corrosives, get Durco Type F valves. 
Available in a wide range of alloys in sizes to 3”. 





Durco Type F valves are available in 150# 
and 300# design, as well as three-way. 
Complete details in Durco Bulletin V/4b. 












































The DURIRON Company, Inc. / Dayton, Ohio 


ING Branch Offices: Atlanta, Baltimore, Boston, Buffalo, Chicago, Cleveland, Detroit, 
Houston, Knoxville, Los Angeles, New York, Philadelphia, and Rittsburgh 
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and alloys may be clad to mo- 
lybdenum by the standard roll 
method. 

Recent development work on 
cladding has concentrated in the 
range of 3 to 7 mils thickness. 
Unalloyed nickel and_ high 
(92%) nickel alloys have given 
excellent protection. 

Another coating method with 
much promise is metal spraying. 
Two types of alloys—aluminum- 
chromium-silicon and __nickel- 
boron—are very effective for 
protection up to 1,800 F. The 
spray coat is applied with com- 
mercially available spray guns. 





At the present time spray coat- 
ings are the most promising 
method yet developed for pro- 
tecting molybdenum. 

Other techniques under inves- 
tigation include electroplating, 
chromizing and diffusion coat- 
ings. 


Future Applications 

The development of new mo- 
lybdenum-base alloys under the 
sponsorship of the Office of Naval 
Research is certain to result in 
many new uses for these ma- 
terials within the next few 
years. Many of these potential 





viously used. 








Polyethylene Fights Hydrochloric Acid Vapors 


Vapors from a 50% muriatic acid solution are handled in a poly- 
ethylene ventilating system at Parker Rust-Proof, Cleveland, Ohio. 
The acid is used for descaling metal prior to rust-proofing. Acid 
vaporizes when metal parts are dipped into the acid—creating a 
difficult corrosion problem in the metal fume hoods and ducts pre- 


Fabricated and installed by American Agile Corp., Maple Heights, 
Ohio, the polyethylene system has an expected life of 10-15 years. 
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applications are already in the 
research or development phase, 
while several others are under 
consideration by interested com- 
panies: 

eIn the glass industry for 
new items such as feeding de- 
vices and molds. 

eIn the metal working field 
for pumping molten metals, die 
casting of brass and other high 
melting-point alloys, piercing 
and extrusion of various metals, 
and cutting tools. 

eIn the chemical and nu- 
clear energy fields for heat ex- 
changers, process piping, cor- 
rosion-resistant applications, 
and structural parts. 

eIn the aircraft and mis- 
sile field, honeycomb structures 
produced from thin molybde- 
num sheet may prove advan- 
tageous. Such items as guide 
vanes, skins and nose cones also 
appear to be promising applica- 
tions for these alloys. 

eIn the high-temperature 
engine field, not only for parts 
for jet engines where oxidation 
is a problem, but also for other 
engine designs. 


This report is based on two papers 
recently delivered in Detroit at an 
Office of Naval Research sponsored 


symposium on _ the _ technology of 
molybdenum and its alloys. The two 
papers were “Properties and Applica- 
tions of Commercial Molybdenum and 
Molybdenum Alloys” by R. R. Free- 
man of Climax Molybdenum and “The 
Protection of Molybdenum Against 
High Temperature Oxidation” by J. J. 
Harwood of ONR. 


Economical Handling 
Of Titanium Sponge 


When tonnage demand _in- 
creased sharply in 1955, officials 
of Rem-Cru Titanium, Midland, 
Pa., decided to install a ma- 
terials handling system involv- 
ing hermetically sealed alumi- 
num bins. 

The system is used for trans- 
porting titanium  sponge—a 
gravel-like material—which 
Rem-Cru buys and converts to 
titanium metal products. 

Starting with 60, there are 
now 125 bins (each with a 5,000 
Ib. capacity) in service at Rem- 
Cru, on lease from Tote Systems 
Inc., Beatrice, Neb. 

Rem-Cru estimates the first 
60 bins saved $25,000/yr. in 
labor, production delays and 
container costs. 
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when should you 
$13.00°a poun 


for TITANIUM? 


The answer is when its cost/life ratio makes titanium less 
costly than other metals—as it often does. Look at it this 
way... 


More Metal Per Pound—Titanium weighs only 56% as 
much as steel of the same strength. Where 50 pounds of steel 
is needed—28 pounds of titanium will do the job. 


It’s Final Cost That Counts—Fabricating takes the lion’s 
share of production costs on most jobs. Considering material 
and fabricating costs together usually whittles down the 
titanium price differential to 2 or 3 to 1. And, most impor- 





pay 


Titanium Outlasts Most Metals — even those generally con- 
sidered ‘corrosion-resistant,’ by 10, 20, even 50 times or more. 

Added together, these facts often make titanium the most 
inexpensive material you can use. And only titanium can 
provide its exceptional combination of light-weight, high- 
strength, and resistance to corrosion. Ask a REM-CRU engi- 
neer to give you complete details about what titanium can 
do for you. 


*The actual cost of titanium mill products varies with the 
grade, size and quantity ordered. The $13.00 figure is repre- 
sentative of today’s prices for items used in commercial ap- 
plications. 


Write Dept. C-3 for the Rem-Cru Review—a free 
periodical presenting the latest data on titanium. 


REM-CRU 
TITANIUM 


MIDLAND, PENNSYLVANIA 
Sales Offices: 3338 South Malt Avenue, Los Angeles 22, California * 4501 W. Cortland Street, Chicago 39, Illinois * 405 Lexington Avenue, New York 17, N. ¥. 





World's Most Versatile Metal 
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TWO VITAL INGREDIENTS WILL SHARPEN YOUR 
Recipe for More Successful Managing 


Proper motivation and control of engineering 


effort result from management attention to the work 


climate. Here’s a universal recipe for success. 


Robert S. Shane, Westinghouse Electric Corp., Pittsburgh, Pa. 


In great measure, the success 
of any company depends upon 
the day-by-day performance of 
its executives and professional 
people at every level. And, in 
turn, the success of any man- 
ager depends, in great measure, 
on his ability to blend into the 
performance of his subordinates 
the two essential ingredients 
labeled proper motivation and 
control of effort. 

The essence of good manage- 
ment, the job of blending these 
ingredients into all phases of 
the subordinate’s efforts is also 
a major problem with most man- 
agers. Pious exhortations from 
top management, preoccupation 
with the numerous fads of per- 
sonnel administration and even 
the fear of discharge or the 





ROBERT S. SHANE is manager, 
chemistry and ceramics section, re- 
actor engineering department in 
Westinghouse’s commercial atomic 
power activities. 
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promise of promotion or a salary 
raise are far from effective solu- 
tions to this basic management 
problem. 

Observation and _ experience 
over a period of more than 20 
years indicate that use of the 
techniques described here result 
in a consistently high output of 
top quality work. Though they 
have been developed primarily 
as an approach to handling 
people in an engineering divi- 
sion, I believe that the basic sug- 
gestions apply to any manager- 
group relationship. 

There is no great novelty in 
these ideas, but when they are 
used persistently, desirable pro- 
fessional men invariably re- 
spond with a maximum effort 
that produces outstanding re- 
sults. 


Be Proud of Your Firm 


First step for the manager 
interested in developing a well 


PEOPLE... 





ae 





motivated, highly productive 
group is to instill in its members 
a feeling of pride in the achieve- 
ments of the company as a 
whole. 

As an employer, each success- 
ful company has its distinctive 
attractive traits. If your firm 
doesn’t and if it shows no incli- 
nation to acquire such traits, 
you might be well advised to 
seek one that does. The job of 
managing is difficult enough 
without putting yourself under 
an additional handicap. But 
normally, an efficient manager 
will recognize these traits, pre- 
sent them tactfully and _ per- 
suasively when hiring people 
and refer to them frequentiy 
in his day-by-day contacts with 
all his people. 

What might be called ‘man- 
agerial evangelism” should be 
part of every job interview. 
Each applicant, or prospective 
applicant, should be sold on the 
company even before his qualifi- 
cations- are examined and re- 
gardless of whether a job offer is 
made or not. First step in ac- 
quiring a well motivated em- 
ployee, this practice also helps 
influence people who aren’t hired 
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to regard the firm and its prod- 
ucts favorably. 

Managerial evangelism is a 
never-ending job, since each em- 
ployee must remain convinced 
that he is an integral part of a 
worthwhile organization. Peri- 
odic reviews of personnel per- 
formance present an excellent 
opportunity for this. And, be- 
yond this, the superior’s esteem 
for the company, mirrored in 
every facet of his duties, is 
likely the company’s most effec- 
tive tool for selling itself to its 
employees. 


Inspire Pride in the Group 

Pride in the company must be 
coupled with pride in the group. 
Through praise of the achieve- 
ments of group effort, judicious 
use of comparisons and a soft- 
pedalling of the manager’s role 
in group achievements, this 
pride can be built into a unify- 
ing force that often leads the 
group to extraordinary per- 
formance. 

While original thoughts 
should always be credited to the 
individual, special skills and 
knowledge of the various mem- 
bers of the group must be freely 
shared with all other members. 
All members should know that 
they are expected to cooperate 
with all others and the doctrine 
that personal achievement is 
rooted in group achievement 
should be strongly urged at 
every opportunity. 

This doctrine applies to the 
manager, too. His job exists, in 
this view, solely to make work 
and achievement easier for his 
men. He, too, cannot succeed 
except as members of the group 
succeed. He cannot be promoted 
except when there are available 
men whom he has developed into 
candidates for his position. 


Building Self-Esteem 

Instilling a feeling of personal 
achievement is the final step 
toward proper motivation. En- 
forcing high standards of per- 
formance, helping the subordi- 
nate meet those standards and 
giving him credit for his 
achievements comprise the only 
sound way of building the sub- 
ordinate’s pride in himself and 
his job. Gimmicks won’t do. 

One procedure that has been 
found to be excellent for this 


14 


purpose is to have the individual 
make frequent, regular, oral re- 
ports to the group. In a regu- 
larly scheduled group confer- 
ence, each member of the group 
briefly describes his progress on 
a project, tells of his difficulties 
and indicates his next steps. 
Open to suggestions on how to 
better achieve his objectives, he 
is also open to judicious public 
praise for his efforts. 

In addition, these discussions 
lead to a feeling of belonging 
on the part of each group mem- 
ber as he supports and is sup- 
ported by other members of the 
group. And more than once 
these informal discussions will 
stimulate new and useful ideas 
and unveil new approaches to 
problems. 

Incidentally, it may be desir- 
able to have one member of the 
group take notes on these dis- 
cussions, circulate them for edit- 
ing, then have them typed and 
retained as a progress report. 
These can be very helpful if top 
management makes an _ unex- 
pected request for a status re- 
port. 


Use Written Reports, Too 


The manager should require a 
regular written progress report 
on a definite date, usually the 
last working day of the month. 
In addition to forcing the in- 
dividual to review his progress 
and problems and record con- 
cepts, ideas and information in 
a permanent form, these reports 
record, for suitable credit, his 
accomplishments. They form a 
record of personal achievement 
in the professional man’s own 
words and are readily available 
for periodic personnel evalua- 
tion conferences. 

Recognition of a good job 
should not be delayed. It can be 
given when monthly reports 


come in, at group meetings or 
on the completion of a job. The 
superior himself has a real stake 
in making sure that his men re- 
ceive proper credit for their 
achievements as quickly and as 
often as possible, since he de- 
rives at least internal credit 
whenever one of his group is 
recognized for an outstanding 
job. ‘ 


Controlling Work Effort 

As important as developing 
proper motivation, and, indeed, 
contributing to the group’s moti- 
vation, are the methods of con- 
trolling the work efforts of mem- 
bers of the unit. The procedure 
suggested covers all facets of 
controlling work and it does it 
in an orderly manner. 

For best results, a work as- 
signment should be in written 
form. This way the manager has 
the opportunity to think through 
his instructions, make sure that 
they are complete and that the 
language is not ambiguous or 
hazy. The man being assigned 
the work also has something to 
which he can refer to make cer- 
tain he’s on the right track. 

Assignments should be dated 
at the time they are discussed 
with the man involved. They 
should also bear an estimated 
completion date. 

Discussions of assignments 
can be brief, but they should give 
the man an opportunity to ask 
questions and give the manager 
an opportunity to check the 
man’s understanding of his as- 
signment and check on his abil- 
ity to meet the estimated com- 
pletion date. 


Keeping Track 

Although other means may be 
used, a “Commitment Book’ has 
been found extremely helpful in 
keeping track of work assign- 


Next Month: How to Get Your Article Published 


fessional recognition? 





The next time you apply for a job or are up for promotion someone 
is going to take a long hard look at your record of technical publica- 
tions. Why haven’t you published more and what can you do to improve 
your own record? How can your technical articles improve your pro- 
Next month You & Your Job will tell you 
how to write your technical articles to gain acceptance from technical 
editors. H. C. McDaniel of Westinghouse has gone right to the horses’ 
mouths to gather these writing tips. His article is an authoritative 
survey of the likes and dislikes of 25 top business magazine editors. 
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TIME IS MONEY...SAVE BOTH! 


ORDER NITROGEN PRODUCTS FROM SINCLAIR NOW 


There are two big reasons why you should sign now 
with Sinclair for your supplies of nitrogen solutions, 
anhydrous ammonia and aqua ammonia. 


First — the completion and opening of a centrally- 
situated new plant in Hammond, Indiana, means 
substantial savings in delivery time and shipping 
costs for most Mid-West nitrogen users. 


Second — your seasonal supply problem can be 
solved by this plant’s vast storage capacity... prod- 
ucts will be delivered when you need them to meet 
your production schedule. 

Let Sinclair help you solve your nitrogen supply 
problems and save you time and money in the 
bargain. Phone or write.., 


SINCLAIR CHEMICALS, INC. 


(Affiliate of Sinclair Refining Company) 
600 Fifth Avenue, New York 20, N. Y. — Phone Circle 6-3600 
155 North Wacker Drive, Chicago 6, Illinois — Phone Financial 6-5900 
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ments. When an assignment is 
made and discussed with the 
man involved, it is entered into 
the book along with its date of 
entry and a note on its relative 
importance and priority. 

This helps the manager follow 
up on the jobs assigned accord- 
ing to their importance and pri- 
ority and can be used to close 
out a job with a note on the 
quality of performance when the 
work is reported completed. It 
also helps the manager assess 
the performance of his group 
against budgeted performance. 


Review, Evaluate, Counsel 


Periodic personnel evaluation 
can be another’ important 
method of motivating and con- 
trolling the work of engineers. 
With the engineer, as with most 
other people, knowledge that the 
work being done is important 
and will not be overlooked is 
usually an important considera- 
tion. 

In many companies this is 
recognized by an official policy. 
The superior is directed to 


evaluate his men at stated in- 
tervals, report his rating to 
higher management and discuss 
both the rating and the reasons 
behind it with each man in- 
dividually. Some firms even 
carry this procedure one step 
further and have the superior 
prepare his report to manage- 
ment in the presence of the man 
being evaluated. 

By sticking to this open and 
established policy, each man’s 
doubts and vague wonderings 
about his rate of progress can be 
put to rest. 

In addition, these regular and 
formal conferences between the 
man and his superior can be the 
keystone of the superior’s work 
in motivating and controlling 
the man’s efforts. It is probably 
the manager’s best opportunity 
for building the man’s pride in 
his company, in his group and 
in himself. It’s also an occasion 
for supervisory recognition of 
accomplishments and for direct- 
ing the man’s. efforts’ in 
strengthening his weaknesses 
and improving his performance. 





TAXES 
. - . Sock Moving Costs 


One of the lures used to en- 
tice engineers to a new job, free 
transportation and moving, is 
losing a little of its lustre as it 
rubs against the tax laws. 

As a rule, costs of moving to 
a job in a new town are con- 
sidered a personal expense, thus 
not deductible for income tax 
purposes. When the new em- 
ployer picks up the tab, the law 
says the reimbursement is actu- 
ally added compensation, to be 
tacked on to the employee’s gross 
income. 

Cost of moving an employee 
already on the payroll is much 
lower, since it is considered a 
business expense, not income to 
the employee. Thus it can be 
cheaper for a firm to hire a man 
at a branch near his home, then 
transfer him to another com- 
pany location. 

This practice, however, is now 
coming under Congressional fire. 
Rep. Mollohan (D., W. Va.) con- 
tends that present regulations 
discriminate against small busi- 


ness in favor of large, multi- 
plant operators. He further 
cites the complaints of atomic 
energy workers whose moves 
were paid for to meet competi- 
tion for their talents and who 
now are being billed for back 
taxes. Since tnese shifts were 
made for the nation’s benefits, 
he argues, the moving expenses 
should not be considered com- 
pensation. 


FIRING 
..- What Are Causes 


Absenteeism and poor per- 
formance on the job were the 
most frequently mentioned rea- 
sons for discharging employees 
in a recent survey of personnel 
officers from 129 companies. 

Conducted by the American 
Management Assn., the survey 
asked each personnel director to 
specify the reason or reasons for 
firing his company’s most re- 
cently discharged employee. 

Of the 129 firings, absentee- 
ism was responsible for 35 and 
poor job performance was 


blamed in 28 cases. However, 33 
respondents cited more than one 
reason for discharging the same 
person. And since 28 of the mul- 
tiple responses included some 
mention of poor performance, it 
may be considered to account, at 
least in part, for 56 discharges. 

Results of the survey indicate 
that male workers are fired for 
absenteeism more _ frequently 
than female workers. About 
37% of the discharges to males 
were for this reason, only about 
9% of the females discharges 
involved lost time. Since many 
prior studies have indicated that 
absenteeism is more prevalent 
among women employees, it can 
be concluded that employers con- 
sider losing time from the job 
a more serious offense in a man 
and are inclined to overlook this 
with a woman. 


DOUBLE SALARIES 


.. - For Engineers 


Speaking to the Committee on 
Research of the National Assn. 
of Manufacturers recently, Dean 
John R. Dunning of Columbia 
University’s: School of Engineer- 
ing noted: 

“Everywhere you turn, it is 
the shortage of manpower that 
limits our industrial growth and 
our defense program. However, 
so far, all solutions proposed to 
finance the real costs of educa- 
tion have been only palliative 
measures and almost negligible 
dollar-wise. 

A few cents of each dollar of 
our national income would 
remedy the situation in meeting 
the needs of our colleges. To 
double our whole educational ex- 
penditures would be a_ small 
fraction of our total national 
income. 

From another viewpoint, if 
industry wants to solve the engi- 
neering and scientific manpower 
shortage problem, the straight- 
forward solution is simply to 
double the salaries of engineers 
and make a reasonable ratio be- 
tween engineers and_ skilled 
labor. 

Word will then get back to the 
high schools, ‘If you go into 
science and engineering, it is 
almost worthwhile; you will get 
paid more than a fireman or 
bricklayer.’ ” 
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Hydrocarbon Catalysis 


CATALYSIS. Vol. 4. Edited 
by Paul H. Emmet. Rein- 
hold Publishing Corp., 
New York. 576 pages. 
$12.50. 


Reviewed by F.C. Nachod 


While the main subject of this 
book is heterogeneous catalysis, 
the eight chapters are a very 
homogeneous accounting of prob- 
lems of particular interest to 
the coal and petroleum indus- 
tries. Over half the contents 
is devoted to the Fischer-Tro- 
psch process; the rest, to shorter 
contributions dealing with iso- 
synthesis, methanation, hydro- 
genation and aromatization. 

What this reviewer said about 
the first three volumes holds 
equally well for the present one: 
The book is a credit to editor 
and contributors and is a must 
on the shelves of the chemist 
or chemical engineer working in 
the above-mentioned industries. 


Word in Organic Synthesis 


SYNTHETIC METHODS OF 
ORGANIC CHEMISTRY. Vol. 
10 By W. Theilheimer. 
Interscience Publishers, 
New York (S. Karger, 
Basel). 746 pages. $25.25. 


Reviewed by E. A. Steck 


It was almost ten years ago 
when the series on “Synthetic 
Methods” was begun, in Ger- 
man, in a modest way as an an- 
nual survey of preparative art 
in organic chemistry (Chem. 
Eng., Sept. 1948, p. 316). The 
continuing, patient efforts of 
the author have made Theil- 
heimer the word for a compen- 
dium of modern organic synthe- 
sis, 

Well-integrated pattern of or- 
ganization, together with closely 
knit cumulative indexes for each 
five volumes, make the wealth of 
information as accessible as one 
would hope. In development 
work, the series will offer back- 
grounds of alternative routes 
Which may suggest improve- 
ments in old procedures. 

There is every reason to en- 


J. B. BACON 


dorse Theilheimer with enthu- 
siasm, from the tempo-reflecting 
section on the latest trends in 
synthesis, through all the clearly 
outlined procedures, to the mul- 
tifaceted indexes. The entire 
set is uniform in character, well 
printed, remarkably free of 
errors and sturdily bound to 
withstand the use it deserves. 
The price tag on this volume 
is less concern when one con- 
siders the well integrated whole 
and the value of the systemati- 
zation produced by lavishing 
care throughout. It does, how- 
ever, lead to the disquieting 
thought that soon the price may 
be at the Beilstein level, out of 
reach of the bench workers who 
should have Theilheimer near. 


Unit Operations Milestone 


UNIT OPERATIONS OF 
CHEMICAL ENGINEERING. 
By Warren L. McCabe 
and Julian C. Smith. Mc- 
graw-Hill Book Co., New 
York. 945 pages. $10.50. 
Reviewed by M. C. Molstad 

This book marks a significant 
milestone along Unit Operations 
Road, which began almost forty 
years ago with the mimeo- 
graphed notes that became the 
first edition of Walker, Lewis 
and McAdams. 

While written as a beginning 
textbook for junior and senior 
undergraduate students, this 
book is in no sense an elemen- 
tary treatment. Coverage of 
each important unit operation 
is carried through to its current 
status as regards both theory 
and practice. It provides a well- 
organized, comprehensive, rig- 
orous basis for a three-semester 
sequence of courses. 

The chapter on flow of heat 
covers all important applica- 
tions of theory, methods of cal- 
culation and equipment, making 
it the longest chapter in the 
book. 

Material on basic operations 
of fluid flow has been greatly 
expanded, as compared with 
other texts, and forms a 100- 
page chapter titled “Fluid Me- 
chanics.” The following chap- 
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FLEXIDYNE 
THE DRY FLUID DRIVE 
100% efficiency at full load! 





TORQUE-ARM 
SPEED REDUCERS 
Cost less—deliver more! 


DODGE-TIMKEN 
America’s Quality Pillow Blocks! 
9 


DODGE BULLETINS 
YOU SHOULD HAVE — 


Flexidyne Dry Fluid Drives and 
Couplings. Bulletin A-640-A. 


Torque-Arm Speed Reducers. 15 
sizes—1 to 90 hp. Bulletin A-637. 


Roller Bearings. Load ratings, 
dimensions, etc. Bulletin A-638. 


Write for your copies. 
DODGE MANUFACTURING CORPORATION 
200 Union Street * Mishawaka, Indiana 


DODGE 


> of Mishawaka, Ind. 
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. “Auto-Raise” device. 





. Manual or power raise. 


. Replaceable ring type 
ball bearing support. 


4. Spiral rakes. 


The higher the solids content in the thickener underflow, the lower the cost 
of filtering for subsequent processing or disposal. 


The spiral rakes of the Hardinge Thickener compress the solids to maintain 
high density of under- 


flow. 


The “Auto-Raise” drive 
mechanism prevents over- 
loading as the underflow 
is thickened. 


Submerged parts may be 
supplied with rubber or 
lead covering or fabri- 
cated from wood or any 
metal available for struc- 
tural parts. 





Complete specifications 
apes sep. Bulletin A 36’ diameter ‘“Auto-Raise” Thickener with 
31-D-11. “froth ring.” 


HARDINGE 


COMPANY, INCORPORATED 





YORK, PENNSYLVANIA + 240 Arch St. + Main Office and Works 


New York * Toronto * Chicago * Hibbing * Houston * Salt Lake City ¢* San Francisco 


320 





BOOKSHELF .. . 


ter, “Transportation of Fluids,” 
can thus give major emphasis 
to description of equipment and 
practical information as to its 


operation. 
Similarly, the “Mass Trans- 
fer” chapter includes theory 


underlying a number of unit 
operations and is followed by 
chapters devoted to equipment 
and particular applications of 
theory to gas absorption, distil- 


lation, extraction, crystalliza- 
tion, air-water operations and 
drying. 


Particularly valuable features 
of the book are 113 worked-out 
examples, nearly 150 unsolved 
problems, 500 figures and 275 
references to chemical engi- 
neering literature. And many of 
these references are to publica- 
tions of the last three or four 
years. 

Quoting from the preface: 

“Many of the less conven- 
tional operations, such as ab- 
sorption, dialysis, expression, 
colloid milling, ion exchange, 
freezing, sublimation and _ spe- 
cialized methods of mechanical 
separation, are omitted because 
of space. Other important topics 
have been left out both because 
of space and because any ade- 
quate treatment of them would 
raise the level of the book to a 
point inaccessible to the under- 
graduate. For these _ reasons, 
multicomponent separations, 
transient phenomena and opera- 
tions at extremes of tempera- 
ture, pressure or velocity have 
been omitted or touched on but 
lightly.” 

The book can be _ strongly 
recommended, not only as a 
text, but as very useful in pro- 
viding the practicing engineer 
with a clear, complete and up- 
to-date review of the various 
unit operations. 


I. G. Farben Heritage 


DAS ERBE DER I. G. FAR- 
BEN (The Heritage of I. 
G. Farben). By W. 0. 
Reichelt, written in co- 
operation with Dr. Man- 
fred Zapp. Econ Verlag 
GmbH, Duesseldorf. 248 
pages. DM 14.80. 


Reviewed by Karl Falk 


Germans and Americans will 
probably never agree and will 
long be sensitive about the rea- 
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sons for breaking up the I. G. a 7 i 5, 
dye trust after World War II. es, f - 
This book does little to clear up pus 

the misunderstandings. Oe mee ae, Bigs 


The German view, as ex- 
pressed by Reichelt, still seems 
to be that “anti-I. G. fanatics,” 
trying out “experimental anti- 
trust theories,” wanted to elimi- 
nate Germany from world mar- 
kets and therefore broke up the 
former world’s largest chemical 
combination. 

The author considers it para- 
doxical that Carl Duisberg, and 
Friedrich Bayer got the idea 
from the United States that 
eventually led to the former 
I.G. and that it was also from 
the U. S. that the idea came for 
its destruction. What he seems 
to miss when referring to large 
American firms is the fact that 
Du Pont, for example, is not the 
largest producer of any major 
chemical group and that there 
has always been more intra- 
industry competition in the U. S. 
than was evident in prewar 
Germany. 

In America the good features 
of cartels are often ignored. In 
Europe, on the other hand, the 
dangers of restrictive practices 
of cartels are _ soft-pedaled. 
Nevertheless, as a sequel to Fritz 
ter Meer’s earlier book, Die J. 





..+@ Ducon engineered recovery system 
saves thousands of dollars 
in wallboard production. 


A leading manufacturer of wallboard experienced 
this problem, losing valuabie profits in waste materials 
which escaped not only in hole drilling but during sizing, 


Ducon 


G. Farben (Econ Verlag, 1953) ceneeitugal trimming, beveling and mortising operations. To combat 


ee this problem Ducon engineers recommended a special 


installation which provided efficient, automatic collec- 
book takes the I. G. successors ‘ zl . 
and the German chemical in- tion of waste materials and effected their return to 


dustry generally past the point the system for reprocessing. 
when they were returned to Ger- 
man control in 1955. 


which covered mainly prewar 
and war developments, the new 


Today, many of Ducon’s maintenance-free Centri- 


It is interesting to see how fugal Air Washers help transform waste into wallboard. 
~ Germans themselves view Here is another instance in which companies achieve 
the painful struggle to rebuild : ; 

Gisis cheaeingh batianbin.adiet dom enter mene from production economy, aided by 
struction, dismantling and de- Ducon installations. Whatever your dust control prob- 
cartelization. Nobody likes to lem, there is a Ducon unit designed to solve it. 


lose a war. O tion i t 
wi affair fg. a ig il Send today for literature on this and other Ducon 
cupied. Americans realize that efficiency-engineered dust collection equipment. 

many mistakes were made in the 
immediate postwar period and 
in the unhappy Nuernberg war- 
crime trials. The latter included 
23 former I. G. officials, most of Ueto i 
whom were acquitted or given 

ng light sentences. The ucon 

7erman view, of course, is that 

they should not have been tried COMPANY 

at all. But there is little regret 147 EAST SECOND STREET, MINEOLA, N.Y.-Sales Representatives in Principal Cities 
expressed and little admission 
of any responsibility of the 
chemical industries for suffer- 





Canadian Branch: THE DUCON COMPANY of CANADA, Ltd. 
the name in ¢| 275 James Street North, HAMILTON, ONTARIO 











Designers and Manufacturers of Dust Control Equipment Exclusively 


CYCLONES © CENTRIFUGAL WASH COLLECTORS e@ TUBULAR CLOTH FILTERS © DUST VALVES 
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Tanks of Beetle Bonate* 
beat the corrosion bug-a-boo! 


The 20,000 gallon Beetle Bonate plastic tank shown, 
for example, has stored spent sulphuric acid for over 
three years without a trace of corrosion! Lightweight, 
nonconductive, temperature-resistant tanks built by 
Beetle have proven to be tops at beating the costly 
chemical corrosion bug-a-boo. 


Backed by 12 years of experience in reinforced resins, 
Beetle can manufacture maintenance-free Bonate 
tanks, hoods, covers and piping to any specifications 
of size, shape or polymer composition. 


Literature fully describing Beetle and Beetle Bonate 
chemical storage equipment is yours free. Engineer- 
ing consultation is available without obligation. 

* Reg. Trade Mark 


=F i 0) ie ad 7 Ve i BOF) 






145 GLOBE STREET © FALL RIVER * MASSACHUSETTS 





BOOKSHELF . . . 


ings or practices in occupied 
territories during the war. 

On the positive side, the book 
gives a good picture of the prog- 
ress that has been made to over- 
come obvious obstacles in ten 
years of allied control. German 
industry has adjusted to new 
conditions and has climbed to 
fourth place as a world chemical 
producer. 

Definite assurances are given 
that there is no intention in Ger- 
many to resurrect I. G. in its old 
form. There is some evidence of 
collaboration in trying to avoid 
duplicating research and market 
facilities and in atomic develop- 
ments, but the I. G. successors 
are in a healthy condition and 
apparently intend to continue 
competing as independent units. 

As a key industry in the 
economic development of a re- 
surgent Germany, the chemical 
industry shows reassuring evi- 
dence of a sincere interest in 
world-wide, and especially in 
European, cooperation. 

Whether one agrees or dis- 
agrees with the tone and con- 
clusions of Reichelt’s book, it is 
a worth-while summary of post- 
war legislation affecting I. G. It 
contains much up-to-date infor- 
mation on organizational and 
financial details and production 
programs. It ends on an opti- 
mistic note for the future, de- 
spite such problems as increas- 
ing world price competition, 
domestic tax burdgns and con- 
cern over the fact that half the 
former I. G. plants still lie be- 
hind the “iron curtain.” 


Thoroughly Revised Text 


EXPERIMENTAL PHYSICAL 
CHEMISTRY. 5th ed. By 
Farrington Daniels, Jos- 
eph H. Mathews, John W. 
Williams, Paul Bender 
and Robert A. Alberty. 
McGraw-Hill Book Co., 
New York. 493 pages. 
$6.50. 


Reviewed by F. C. Nachod 


The original edition of this 
book appeared in 1929 and has 
been the basis of a rigorous 
experimental physical chemistry 
course at the University of Wis- 
consin. 

In the present edition, the 
three senior authors have coopt- 
ed two of their colleagues and 
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have thoroughly revised the list 
of experiments. They’ve added 
new tasks for their present crop 
of students in such fields as 
chromatography, thermal analy- 
sis and high vacuum techniques. 

The book is recommended to 
universities and colleges who 
wish to produce as good a stu- 
dent as the Madison group has 
been able to do for about thirty 
years. 


Statistical Mechanies 


STATISTICAL MECHANICS, 
Priniciples and Selected 
Applications. By Terrell 
L. Hill. McGraw-Hill 
Book Co., New York. 425 
pages. $9. 


Reviewed by E. J. Lawson 


Dr. Hill’s text, intended pri- 
marily as an advanced treatise, 
recounts developments in the 
last decade or two in statistical 
mechanics—particularly as ap- 
plied to some topics of current 
interest such as liquid state 
theory. 

Emphasis is placed, therefore, 
on the use of such devices as 
cluster integrals, distribution 
functions and lattice statistics. 
Based on these concepts, the 
work is mainly concerned with 
the general theory of condensed 
states, including solids and im- 
perfect gases as well as liquids. 
But there is also an excellent 
treatment of fluctuations which 
draws chiefly on more tradi- 
tional ideas. 

This work should find a re- 
ceptive audience among ad- 
vanced students and research 
workers who already have a good 
groundwork in statistical me- 
chanics, and want to grasp some 
of the trends in the extensive 
recent literature. 


Recommended 


ORGANIC CHEMISTRY. 3rd 
ed. By Louis F. Fieser 
and Mary Fieser. D. C. 
Heath & Co., Boston. 
1,117 pages. $9. 


Reviewed by F. C. Nachod 


This excellent organic text 
which first appeared in 1944, and 
then in its second edition in 
1950, has now been revised by 
the Fieser team. The six years 
between the second and third edi- 
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The very latest in 
Package Type Plants 


Producing 


Simultaneously 





AIR DUO DRYER 
LIQUID NITROGEN PUMP 
LIQUID OXYGEN PUMP 


With the introduction of our latest, improved design Package 
Type Generating Plants, production of high purity Oxygen and 
Nitrogen simultaneously increases production 60% over the 
production of Oxygen alone, plus a corresponding reduction in 
the cost of manufacture. Due to its compact design, a minimum 
of floor space is required and streamlined panel assembly in- 
sures instant visibility of all control gauges. Stock sizes from 
1500 to 10,000 cu. ft. per hour. Larger and smaller sizes avail- 
able. 99.99% Argon available on large size plants. 


We invite your inquiry. 


INDEPENDENT ENGINEERING COMPANY. Inc. 
CoP V EES OGCpP Pome CYLINDERS AND GAS PRODUCING EQUIPMENT 


ACETYLENE - OXYGEN - NITROGEN ARGON 














RESEARCH 
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Cut Clean, Punch True with These 
New, Extra Tough one tions have been rich with new 


developments. And it’s there- 
CHISELS and fore not surprising that an al- 


most complete rewriting has 


p U Ni C H ES been necessary. 
Among the new materials 


treated, the reader will find 
molecular orbital theory and em- 
phasis on reaction mechanism. 
Concepts of conformational anal- 
ysis which has been extremely 
exciting to most physical organ- 
ic chemists is developed in Chap- 
ter 12. 

Short telescopic biographical 
sketches which had been em- 
ployed by the German translator 
of this work impressed the au- 
thors so that they now list over 
450 short entries and footnotes, 
thus bringing to life a name 
associated with a particular re- 
action or discovery. 

The Fieserian feline, trade- 
SF on tee: aoe chins TSE to 9, tas EL To ine ot cose Pace SS 
Sizes are clearly marked on protective kit bag as hatte. aaa es fe ominent position 

atop a Buchner funnel. This 
book can be wholeheartedly rec- 
ommended to chemists concerned EI 
with the organic field. 


BOOKSHELF .. . 








This new Snap-on chisel and punch set contains the basic 
tools to handle a wide range of jobs. A mechanic can select 














the right chisel, starter punch or drift punch to get cleaner, EL 
more exact results, longer tool life. BRIEFLY NOTED ' 

< 

i i i ° STANDARDS ON PETROLEUM PROD- ] 
Here is why experienced mechanics prefer Snap-on: Scns, 1atb on SA. Aen Bu 
Special Steels scientifically heat-treated for long life. High silica, Society for Testing Materials, d 
manganese, molybdenum steel is heat-treated under controlled 1916 Race St., Philadelphia 3, I 
atmosphere for uniform hardness. Chisel and punch heads are Pa. Special compilation of ASTM EN 

then induction-drawn to reduce hardness to just the right degree. standards covering petroleum T 

The result is a controlled-mushrooming, long-life striking surface. products and lubricants. Lists A 
methods of testing for properties ‘ C 

70-Degree chisel edge cuts better, stays sharp long- /w\ Se a = Lai a 

er. Exhaustive tests by Snap-on engineers show gasoline, fuel oils and petroleum K 

that by shaping cutting edge to a 70-degree angle, spirits; definitions of terms re- sc 

the chisel cuts better, stays sharp longer. lating to specific gravity and ENG 
rheological properties; recom- Ki 

New Octo-Square shape for firm, comfortable grip. mended practices a an 
Snap-on chisels and punches are square shaped significant places in _ specifie bige 

: : limiting values; classification of nil 

with beveled corners to give user a better, more te ge A gee Onc. 
comfortable surface for firm control, greater safety, : by 

and prevent tool from rolling out of reach. CHEMICAL ENGINEERING FACUL- E, 

TIES, 1956-57. 62 pp. F. J. Van bu 

New-Style hold-tight kit bag. New kit bag folds easily — has a Antwerpen, Executive Secy., Our. 
transparent flap which keeps tools from dropping out. American Institute of Chemical H. 
Engineers, 25 W. 45th St., New $4, 

This chisel and punch set is one of many fine York 36, N. Y. Offers useful in- PATE 

Snap-on tool sets. The Snap-on representative formation to company personnel ed. 

who calls on you can show you a complete representatives, university fa- Hil 

range for production or maintenance work. culty and administrative officers, Puys 

prospective graduate and under- AN 

graduate students on chemical W. 

*Snap-on is the trademark of Snap-on Tools Corporation. engineering faculties in the U. S. PUMP 
and Canada. Included under each By 

school listing: name of school; $8.5 

address; whether or not accred- RUBBI 

SNAP-ON TOOLS CORPORATION ited by AIChE; length of time _Alp 
‘ ; required for completion of under- SEwAc 

8106-C 28th Avenue ® Kenosha, Wisconsin graduate curriculum; availa- and 
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bility of evening courses; depart- 
mental faculty (listed according 
to rank) ; information on depart- 
mental, college or university 
placement service. 


INDUSTRIAL RESEARCH AND DkE- 
VELOPMENT IN THE PHILIPPINES. 
83 pp. By R. N. Shreve, R. H. 
Ewell, T. W. Alder. National 
Economic Council, International 
Cooperation Administration, 815 
Connecticut Ave. N. W., Wash- 
ington, D. C. Includes discussions 
of present status of and future 
needs in industrial research and 
development for the Philippines; 
general principles of industria! 
research and development for the 
islands; selection, control and 
evaluation of industrial research 
and development projects; recom- 
mendations for a National In- 
stitute of Industrial Research 
and Technology. 


MORE NEW BOOKS 


DOCUMENTATION IN ACTION. By 
J. H. Shera, Allen Kent and 
J. W. Perry. Reinhold. $10. 

ELECTROCHEMISTRY, PRINCIPLES & 
APPLICATIONS. By E. C. Potter. 
Macmillan. $10. 

ELEMENTS OF ENGINEERING MATE- 
RIALS. By C. P. Bacha, J. L. 
Schwalje and A. J. Del Mastro. 
Harper. $6.50. 

ELEMENTS OF ENGINEERING THER- 
MODYNAMICS. By R. H. Sabersky. 
McGraw-Hill. $7.50. 

ENCYCLOPEDIA OF CHEMICAL REAC- 
TIONS. Vol. 6—Sm, Se, Se, Si, 
Ag, Na. By C. A. Jacobson and 
C. A. Hampel. Reinhold. $12.50. 

ENCYCLOPEDIA OF CHEMICAL TECH- 
NOLOGY. Vol. 15. Edited by R. E. 
Kirk and D. F. Othmer. Inter- 
science. $30. 

ENGINEERING USES OF RUBBER. 
Edited by A. T. McPherson and 
A. Klemin. Reinhold. $12.50. 

NUCLEAR ENGINEERING. By C. Bo- 
nilla. McGraw-Hill. $9.50. 

ORGANIC ANALYSIS. Vol. 3. Edited 
by J. Mitchell, Jr., I. M. Kolthoff, 
E. S. Proskauer and A. Weiss- 
burger. Interscience. $11.50. 

OUT OF THE TEST TUBE. 5th ed. By 
H. N. Holmes. Emerson Books. 
$4.50. 

PATENT NOTES FOR ENGINEERS. 7th 
ed. By C. D. Tuska. McGraw- 
Hill. $4. 

PHYSICAL METHODS IN CHEMICAL 
ANALYSIS. Vol. 3. Edited by 
W. G. Berl. Academic Press. $15. 

PUMP SELECTION AND APPLICATION. 
By T. G. Hicks. McGraw-Hill. 
$8.50. 

RUBBER CHEMICALS. By J. Van 
Alphen. Elsevier. $5. 

SEWAGE TREATMENT. By K. Imhoff 
and G. M. Fair. Wiley. $7.50. 
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Add flexibility to your machines with 


low-cost speed control 





Choose from 8 sizes... 4 to 
15 hp... 1.75:1 to 4:1 speed 
ratio. Converts any standard 
constant-speed motor into 
variable speed drive. 


MAXIMUM TO MINIMUM OUTPUT SPEED POSITIONS 


REEVES. 


Vari-Speed Motor Pulley 


% Get greater productivity . . . run at the most economical 
production speed . . . handle production or process variables 
with the same machine—install low-cost REEVEs Vari-Speed 
Motor Pulleys! 


Change machine output speeds . . . instantly and accurately 
. . . without interrupting production. Positive ‘‘close-grooving”’ 
lubrication assures free sliding discs for 
easy, sure speed adjustment. Minimum 
parts mean long, trouble-free service. 


Write today—CE29-V545; we'll send your copy 
of the Motor Pulley bulletin complete with rating 
data and dimensions. © 


REEVES PULLEY COMPANY 
Division of 4 E L 4 A MW E ENGINEERING CO, 


Columbus, Indiana 
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MEET YOUR 


Heat-resistant nitrile hard rubber pipe 
handles inorganics at 250-275 deg. F. 











Noms 


pv 8 ond of om 
packed bY et forts Comp? 





General-purpose moderately priced rub- 
ber-plastic pipe handles most common 
chemicals to 170 deg. F. .. . except few 
strong acids and organic solvents. Tough, 
odorless, tasteless. Rigid pipe 12” to 6”. 
Builetin 80. 


. also resists wide range of organic 


chemicals at room temperature. Sizes 1” 


to 8”, Bulletin 96-A. 








Jabsco neoprene-impeller 
pump made of Ace hard rubber 
outlasts, out-pumps anything 
in its pressure, size and 

price class. Capacity from 

15 gpm. at 22 ft. head 

to 5 gpm. at 72 ft. head. 
Bulletin 97-A. 





lined with Ace hard rubber for the best 
in corrosion resistance. Large, straight- 
through flow areas. Sensitive to slight 
pressure differential. Non-slamming. 
Sizes 2” to 24”. Bulletin CE-52. 





93 WORTH STREET 
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7 processing equipment of rubber and plastics 
AMERICAN HARD RUBBER COMPANY 


NEW YORK 13, N. Y. 











Ralph Cushing 


YOUR DESIGN REFERENCE 
FILE PAGE 257. 


It’s not everyday that this 
column has “cloak and dagger” 
material to expound on but 
here’s one exception in the per- 
son of Ralph Cushing. 

Cushing rates this description 
because of his service during 
World War II with the Office of 
Strategic Services (the US Gov- 
ernment’s espionage agency). 
As a follow-up, he completed 
military service after the war 
as a member of a_ parachute 
rescue team for the US Air 
Force in Labrador. 

But Cushing’s interests aren’t 
limited to foreign intrigue and 
high adventure by any means. 
He’s a licensed Methodist minis- 
ter, Sunday school teacher and 
active youth worker too. What’s 
more, his most absorbing hob- 
bies include food catering and 
cake decorating along with 
photography and_ horticulture. 
And, he also owns up to being a 
devoted “do-it-yourself fan.” 

To top off this interesting ar- 
ray of varied interests and ex- 
periences, Cushing has already 
chalked up a good record in the 
field of chemical engineering— 
though he graduated only five 
years ago from Drexel Institute 
of Technology, in Philadelphia. 

He started out in 1952 as a 
design engineer at Bristol Lab- 
oratories, Inc., in Syracuse, 
N. Y. In the Spring of 1956, he 
taught plant and equipment de- 
sign to seniors at Syracuse Uni- 
versity. Then last July, he 
joined Mobay Chemical in St. 
Louis, Mo., as a design engineer. 
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AUTHORS 
M. A. GIBBONS 
Cushing makes his home in St. 


Louis, Mo. He is an active mem- 
ber of the AIChE. 





Norman Fishman 


HIGH TEMPERATURE TECH- 
NOLOGY. PAGE 237. 


While Norman Fishman’s 
comment that he indulges in 
garden maintenance — usual 


pastime for dwellers of Sub- 
urbia, U. S. A., low level of ex- 
ertion—may foster the belief 
that he tends toward indolence, 
actually he may have little 
energy left after burning it up 
in high-temperature research. 
Since November, 1954, he has 
been in the midst of Stanford 
Research Institute’s programs 
on high temperature and solid 
rocket propellants. 

Before joining Stanford Re- 
search, Fishman worked on re- 
covery processes associated with 
fixation of nitrogen by the Wis- 
consin process, at Food Machin- 
ery & Chemical Corp., San Jose, 
Calif. You’ll find evidence of 
first-hand knowledge of the 
problems involved when you read 
the section of “High Tempera- 
ture Technology” that deals with 
this process. 

Fishman also worked for a 
while at Western Regional Util- 
ization Branch, U.S.D.A., Al- 
bany, Calif. 

At the University of Cali- 
fornia, Berkeley, Fishman re- 
ceived his B. S. in 1948 and took 
some part-time graduate work 
during the school year 1951-52. 

During World War II, Fish- 
man served in the Pacific on a 
ship carrying Navy refrigerated 
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Most any size or shape of special process- 
ing equipment can be lined or covered 
with quality Ace hard or soft rubber... 
for meticulous protection against corro- 
sion, to resist abrasive wear, or to pro- 
vide electrical insulation. Ask for recom- 
mendations. 
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No 
Stow, 
ic tp 

can ya “WUipme,, oe or 2, '0 
There’s an Ace hard rubber, rubber- wet RUbbe, . Consyp, Plasy;. 
lined, or plastic-lined valve for | te Clever hen Com ‘Amer;. 
every corrosion application. Sizes of Sig Pany firs 
from 2” to 24”. Diaphragm, Strengy, temPerap, trials ‘ 
gate and check types. Cxpe,:. ” Backes b res, Wide 
Free Bulletin CE-52 lists Or sk » Wri. Ya Pressure, 
chemicals that can be for 7 


handled. 





Ace Rubber-Lined Steel . . Its made of a new rubber-plastic material 
that’s tough, resilient, suitable for han- 
dling most acids and alkalis. 3-gal. size. 
Easy-pour, drip-proof spout. Also 1-qt. 
and 2-qt. dippers, hard rubber bottles, 
etc. Write for name of nearest dealer. 


. strength 
and pressures of steel plus chemical re- 
sistance of hard rubber. Excellent for 
alkalis, most inorganic acids, many or- 
ganic acids, all salts, bleaches. Sizes 114” 
to 24” and up. Bulletin CE-52. 






E processing equipment of rubber and plastics 


AMERICAN HARD RUBBER COMPANY 
93 WORTH STREET »- NEW YORK 13, N, Y. 
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READCO'S IMPROVED MIXER DESIGN 
PROVIDES COMPLETE DISPERSION 
IN LESS TIME...FOR LESS CosrTrT 





Bakery-Chemical Division 
YORK, PENNSYLVANIA 


It’s Readco’s unique split-level 
dispersion bowl that makes 
the difference. It provides a 
greater ratio of surface to the 
volume of mix. Overlapping 
sigma arm mixing action ex- 
poses new surfaces and breaks 
down the entire mass with 
each rotation, producing a 
homogenous mix in a short 
mixing cycle, eliminating peak 
loads. Closer clearances be- 
tween mixer arms and shell 
prevent build-up of materials. 


Readco Paper Coating Mixers 
can be supplied for manual or 
hydraulic discharge in 150, 
350 and 750 gallon working 
capacities. Write for complete 
information. 





AUTHORS ... 


cargo. At present, he is a USN 
Lieutenant attached to a Naval 
Reserve Research Company, 
which meets at Stanford. 

Fishman is active in the ACS, 
AIChE, and the ARS. 





W. E. Parkins 


SELECT BEST HIGH TEM- 
PERATURE COOLANT. PAGE 
253. 


The job of trying to describe 
William Parkins in terms of his 
main field of study would not 
only be difficult but inaccurate, 
as well: His scientific back- 
ground is a bit too varied. 

First, Parkins earned a B. S. 
degree in electrical engineering 
from Montana State College in 
1937. For the next two years, 
he studied civil engineering at 
Cornell as a McMullen research 
scholar. Then, he stayed on at 
Cornell to round off his educa- 
tion with a Ph. D. in physics. 

In 1942, he joined the uni- 
versity of California Radiation 
Laboratory as a research associ- 
ate. During the next four years, 
Parkins worked in Berkeley, 
Calif., and at Oak Ridge, Tenn., 
on the electromagnetic method 
for the separation of uranium 
isotopes. 

Then, in 1946, he began a two- 
year stint at the University of 
Southern California as an as- 
sistant professor of physics. 
And, for the past nine years, 
Parkins has been associated 
with North American Aviation, 
Inc. Just now, he’s chief of en- 
gineering for the Atomic Inter- 
national Division, where he en- 
gineers nuclear reactors for 
peacetime applications. 

Parkins is a member of the 
nuclear engineering division of 
the American Institute of Chem- 
ical Engineers, the American 
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SN Association for the Advancement 
val of Science, and a fellow of the what you set — 
ny, American Physical Society. 
No More — No Less! 
Nevin K. Hiester 
HIGH TEMPERATURE TECH- 
NOLOGY. PAGE 237. 
EM- When Nevin Hiester stopped 
AGE by our New York editorial offices 
to check galley proofs early in 
‘ibe January, we welcomed a veteran 
his contributor to our columns. Be- 
not cause Hiester lives in California, ” iii 
ate, we were lucky to be able to re- 9 
ack- new acquaintance with him. Most iia : . : 
of his contact with Chemical é my + 
= Engineering has been through mic. in 3 
ia Elliott Schrier, CE’s able west- Waterss. ~ AR Lo. 2 oe. 
. in tern editor who is based in San 
ars, Francisco. 
+ at That this contact has been When you use 
rch continuing and fruitful is evi- 
. at denced by the mounting weight 
1ca- of first-rate CE articles authored * 
s | md co-authored by Hiester. | Displacement Meters 
uni- Working closely with Schrier, 
tion Hiester and collaborators have f | 
oci- authored a feature report on ion or process contro 
| exchange, October, 1954; a F eon: 
en three-part article “Tools : for Consistent accuracy in liquid measurements is obtained with Niagara 
san Tomorrow — High Tempera- Electricontact Meters. Set the gauge for the number of gallons required 
al tures,” December, 1956; and the and accuracy goes into action. The set number of gallons will be exactly 
ium present report on “High Tem- measured through the meter and the flow stopped by the closing of a 
perature Technology”’—a grand solenoid valve. 
woe total of 42 pages. Niagara Meters are of the accurate, positive displacement type. Each 
y of By this time, readers of CE Niagara Meter is guaranteed to be individually tested and calibrated 
as- are well aware of Hiester’s posi- at the factory to run within close tolerances at all rates of flow within 
sics. tion among West-Coast chemical its rated capacity. 
ars, engineers where he is manager 
ated of chemical and metallurgical nme Geese... Fe Oe j 
io, | Iaititute, Menlo Pork: Galit We | Ma#? the compo for | sxe cect Nigar Hoctncoutect Meters for | 
- en- nstitute, Menlo Park, Calif. We . . ee . . or 
iter- ~riagioess predict that many of comngnite Sapp liquid formulations. 
en- Is colleagues in the Pacific- j Liquid used 
for mgd asia ii inte se BUFFALO || itworm. eT | 
- 
the of heads-up engineering articles METER co. ;. ¥ meaniiec 
" of in the columns of Chemical En- . | Company Whdsn od sousvactssevectsacevcesussésovabsensecesedbacesueses | 
em- gmeering. Hiester is an active 2891 Main Street SE | Eee ee ET ee el 
ican member of the AIChE. BUFFALO 14, N.Y. ELE LEN TOR IE Mia | 
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Rear view of Safety Gauge 
showing safety plote and 
metal wall separating 
bourdon from scale. 


L, Weksler pressure gauges can now be furn- 
ished with the SG SAFETY GAUGE feature. In 
the event of bourdon tube rupture due to exces- 
sive pressure, corrosion or other weakening factor, 
this mechanism allows the back plate to lift, 
releasing the pressure force without becoming 
detached from the instrument. This ingenious 
device thus affords safety both in front and back 
of gauge. 


(Sp more 


| or extra safety in the presence of corrosive acids 
or fumes Weksler now makes available a com- 
plete line of STAINLESS STEEL Gauges in four 
standard sizes — Type 916 RR with stainless steel 
bourdon and alloy steel socket, or Type 917 RR 
with all stainless steel bourdon and socket. 





Front view and ioternal mechanism of Type 917 RR 
pressure gauge with stainless steel bourdon, 
movement ond socket. 


For further information about these and 
other DIAL INDICATING AND RECORDING 
PRESSURE AND VACUUM GAUGES send for 
our completely revised Catalogue No. 525A. 


OT dil, Bin 
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vour cuarantee )WEKSLER 


INSTRUMENTS, 


WEKSLER THERMOMETER CORP. 


OF SATISFACTION 


195 E. MERRICK ROAD, FREEPORT, L. |., N. Y. 
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AUTHORS 





F. Alan Ferguson 


HIGH TEMPERATURE TECH- 
NOLOGY. PAGE 237. 


If you should drop by the 
Stanford Research Institute dur- 


ing 
you’ll 


lunch hour, 


most likely 


find soft-spoken Alan 


Ferguson, sandwich in hand, vy- 


ing for 
table. 
author 


supremacy at the bridge 


For along with fellow 


Norman Fishman and 


other co-workers, he prefers to 


feed his 
tive int 
than sh 


brain with this competi- 
ellectual exercise rather 
ut it down while nour- 


ishing the body. 
Ferguson might be character- 


ized as 


a man who approaches 


life with single-minded purpose. 


Right n 


ow, he devotes his spare 


time almost exclusively to finish- 


ing the 
Earlier, 


interior of his new home. 
during the period 1950- 


51, he took time between jobs to 


travel e 


xtensively in Europe. 


Following completion of his 


chemica 
with an 


l1 engineering education 
M. S. at University of 


Washington in 1949, Ferguson 


joined 


Martinez, 


Mountain Copper Co., 
Calif. In 1951, he 


went with Kaiser Aluminum & 


Chemical 


Corp., Permanente, 


Calif., to work on wet and dry 
processes for producing artificial 


cryolite. 


Just a little over a year ago, 
Ferguson took on his present as- 
signment at Stanford Research 
Institute, in Palo Alto, Calif. 


Here, 
tute-spo 


while working on Insti- 
nsored programs in the 


fields of high temperature and 


nuclear 


engineering, he gained 


much of the experience respon- 


sible for 
report. 


+ his part in the current 


Ferguson—like report co-au- 
thors Hiester and Fishman—is 
an active member of the Amer- 


ican Ins 


titute of Chemical Engi- 


neers in the San Francisco Bay 


area. 





Now 
EVERYONE can 
get SNAP-ON! 





G-B SNAP-ON 
DISTRIBUTORS 


(See ad on facing page) 


ALBUQUERQUE, Mt. States Insulation Co. 

AMARILLO, Ball Distributing & Engr. Co. 

APPLETON, J. D. Wilson Co. 

ATLANTA, Ga., Southern States Iron Roofing Co. 

BILLINGS, Mont., Big Horn Supply, Inc. 

BIRMINGHAM, Ala., Shook & Fletcher Supply 

Southern States Iron Roofing Co. 

BROOKLINE, Mass., Homans-Kohler, Inc. 

BUFFALO, Frontier Insulation & Supply Co. 

CHARLESTON, W. Va., Baldwin Asbestos Products Co. 

CHARLESTON HEIGHTS, S. C., Stafford Insulation Co. 

CHARLOTTE, N. C., Guy M. Beaty & Co. 

CHATTANOOGA, Guy M. Beaty & Co. 

CHICAGO, E. C. Carlson Co. 

CINCINNATI, R. E. Kramig & Co. 

CLEVELAND, The Miles Materials Co. 

COLUMBUS, Santeler Brothers 

DALLAS, Insulation Supply Co., Inc. 

DAVENPORT, Republic Electric Co. 

DENVER, Gene Wright Lumber Co. 

DETROIT, Coon-DeVisser Co. 

EL PASO, Insulation & Specialties Co. 

FARGO, N. D., Smith, Inc. 

FT. SMITH, Ark., Gunn Distributing Co. 

FT. WAYNE, Ind., M. H. Hilt, Inc. 

FT. WORTH, The Bracken Co. 

GREENSBORO, N. C., Starr Davis Co., Inc. 

GULFPORT, Miss., Paine Supply Co. 

HOUSTON, Precision Insulation Co. 

INDIANAPOLIS, Central Supply Co. 

IRON MOUNTAIN, Mich., Champion, Inc. 

JACKSON, Miss., Paine Refrigeration Supply Co. 

JOPLIN, Mo., Joplin Cement Co. 

KANSAS CITY, Kelley Asbestos Co. 

LITTLE ROCK, Gunn Distributing Co. 

LOS ANGELES, Western Fibrous Glass Products 
Thorpe Insulation Co. 

LOUISVILLE, General Insulation & Roofing Co. 

MADISON, Wis., J. D. Wilson Co. 

MEMPHIS, John A. Denie’s Sons Co. 

MIAMI, Southern States Iron Roofing Co. 

MILWAUKEE, J. D. Wilson Co. 

MINNEAPOLIS, Asbestos Products, Inc. 

MOBILE, Ala., Shook & Fletcher ' 

NASHVILLE, Southern States Iron Roofing Co. ’ 

NEWARK, N. J., Eastern Steam Specialty Co. 

NEW HAVEN, Conn., Insulation Supply Co. 

NEW ORLEANS, Eagle Asbestos & Packing 

NEW YORK, Eastern Steam Specialty Co. 

OKLAHOMA CITY, Ball Distributing & Engineering Co. 

OMAHA, Cardinal Supply & Mfg. Co. 

PHILADELPHIA, John F. Scanlan, Inc. 

PITTSBURGH, Dravo Corp., Keystone Division 

PHOENIX, Ariz., Kircher Asbestos & Rubber Co. 

RALEIGH, N. C., Southern States Iron Roofing Co. 

RICHMOND, Va., Southern States Iron Roofing Co. 

ROCKFORD, II1., Mott Brothers Co. 

SALT LAKE CITY, Bullough Asbestos Supply Co. 

SAN ANTONIO, The Bracken Co. 

SAN DIEGO, Western Fibrous Glass Products 

SAN FRANCISCO, Western Fibrous Glass Products 

SAVANNAH, Ga., Southern States Iron Roofing Co. 

SEATTLE, Western Fibrous Glass Products 

ST. LGUIS, A. G. Brauer Supply Co. 

ST. PAUL, Asbestos Products, Inc. 

SYRACUSE, N. Y., Industrial Supply Co. 

TAMPA, Fla., Eagle Roofing & Art Metal Works, Inc. 

TALLAHASSEE, Fla., Capital Refrigeration & Supply 

TULSA, Okla., Ball Distributing & Engr. Co. 

TUPELO, Miss., Paine Supply Co. 

WASHINGTON, Walter E. Campbell Co., Inc. 

WICHITA, Jamar-Olmen Construction Co. 

VANCOUVER, B. ©., Fleck Brothers Limited 
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EVERYONE 
can get SNAP ‘0 


SNAP*ON... THE ONE AND ONLY ONE-PIECE 
MOLDED PIPE INSULATION OF FINE GLASS FIBERS 





Sensational demand has kept Snap*On in short supply 

ever since its introduction several years ago — but now 
everyone can get Snap*On! To meet the ever-growing demand 
for this new lightweight insulation that “just snaps on 

the pipe,” we recently made a substantial addition 

to its production facilities to increase Snap*On production 
by 150%. These new facilities are turning out the same 
beautifully uniform one-piece sections that have won such 
amazing acceptance throughout industry. Here, in a 
nutshell, is why Snap*On is the standard specification 


in so many industries: 


Highest thermal efficiency of any pipe insulating material 


on the market in its temperature range. 


Lower applied cost — just spread the single seam and it 


snaps on the pipe. 


Extremely light weight. . . virtually immune to damage or 


breakage . . . permanent as glass itself. 

So figure Snap*On in all your plans for dual-temperature, 
cold or heated piping where temperatures do not exceed 
350° F. Whether on straight runs, on nested or tracer lines, 
or at flanges, valves and fittings, Snap*On’s flexibility 

will save you time and money. It’s available now . . . in sizes 
from 14” to 33” IPS from your local Snap*On distributor. 
His name is listed in the column at left. Call him now or— 


WRITE FOR NEW 8-PAGE SNAP*ON BROCHURE 


“Trademark Reg. 


GUSTIN VACOM sega 


Thermal and acoustical in fiber insulations ¢ Pipe GUSTIN 
couplings and fittings * Molded glass fiber pipe insulation 


252 W. 10th ST., KANSAS CITY, MO. 


BACON 
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SNAP*ON ... FOR SERVICES TO 350° F. In wall 
thicknesses from %” to 3’’ Snap*On is an ideal 
pipe insulation for industrial processing plants 
and for commercial and institutional buildings, 
both from the standpoint of initial cost and long- 
range heat savings. It is available plain, or can- 
vas jacketed, in sizes from 2” to 33” IPS. 


























SNAP*ON . . . FOR DUAL-TEMPERATURE AND 
COLD PIPING. For such service, Snap*On is avail- 
able with a wide variety of factory-applied jack- 
ets that solve every problem involving appear- 
ance, vapor resistance and fire resistance. All 
jacketed Snap*On comes in easy-to-handle, easy- 
to-apply 3’ sections. 






























+ 


SNAP*ON ... FOR BIG PIPING, INDOORS OR 
OUT. Just one easy spread-and-snap motion of 
the single seam—and 6 feet of 16” pipe is insu- 
lated! Fewer seams mean faster application, and 
far greater thermal efficiency. Plain Snap*On is 
available in these 6-ft. sections in sizes from 6’- 
33’. For outdoor use, it can also be supplied 
with factory-adhered weatherproofed jackets. 
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Niagara Aero Heat Exchangers at a Plant of the Heyden Chemical Corp. 


Get Better Control 
of Distillation Product 


@ Liquid or vapor temperatures are always held constant by the 
Niagara “Balanced Wet Bulb” control method of evaporatively 
cooling or condensing, which automatically varies the cooling 
effect proportionately to the load. The distillation product is 
therefore uniform throughout all changes in climatic conditions 
the year around; it is the same in the heat of summer as in the 
freezing cold of winter, Continuous maximum production is 
thus insured. 

Non-condensibles are effectively separated at the condensate 
outlet, with notable sub-cooling after separation for greater 
vacuum pump efficiency. 

NIAGARA AER@ HEAT EXCHANGERS give sustained 
full capacity in cooling and condensing with no dependence 
on cooling water . .*# eliminating problems of water supply, 
availability, teniperature, or quality. 


For full information write for Bulletin 120 


NIAGARA BLOWER COMPANY 


Over 35 Years of Service in Industrial Air Engineering 


Dept. CE , 405 Lexington Ave. New York 17, N. Y. 
District Engineers in Principal Cities of U.S. and Canada 
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PEOPLE... 


LETTERS: 


Pro: Independent Status 
Sir: 

In your December report on 
the nuclear industry, you imply 
on p. 209 that Esso Research & 
Engineering was affiliated with 
Battelle in the establishment of 
our nuclear research center. 

Esso is one of the major 
sponsors of nuclear research 
here; they signed a three-year 
contract with us last April for 
comprehensive studies to develop 
applications of atomic energy 
for the oil industry. 

However, our nuclear research 
center—completion of which was 
announced when our 1-mw. re- 
actor went critical in October— 
was established independently 
by Battelle. 

R. O. STITH 
Battelle Memorial Institute 
Columbus, Ohio 


Ch. E.’s vs. Terrazzo Setters 
Sir: 

This letter refers to Prof. 
Stewart’s recent article, “Does 
Chemical Engineering Pay?” 
(Sept. 1956, pp. 192-194). 

First be it noted that pattern- 
makers earn $3.25-3.75/hr., ter- 
razzo and tile men recently re- 
ceived a fantastic $4.25/hr. con- 
tract from an acquaintance of 
mine, ordinary steel labor is 
slated for $2.80/hr., etc., and 
overtime means double time in 
most cases. 

I have the equivalent of five 
years’ experience, a strong busi- 
ness background, hold a B.S. 
Ch.E. and expect to receive an 
M.S. this year. If I fail to sell 
my services to a company this 
summer at a wage level reason- 
ably above that of skilled and 
semiskilled labor, there will be 
one less engineer available to 
industry. Prestige, recognition, 
social status and “potentiality” 
don’t pay the mortgage, food 
bills and other factors of com- 
fortable living. 

It is unfortunate that we 
don’t have a monopolistic union, 
such as the American Medical 
Association, which insures 4 
high economic status for its 
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PRO & CON 


C. H. CHILTON 


members. Most engineers and 
scientists are too weak-kneed to 
do anything about their poor 
salary position. They thrive in 
an intellectual, salary-less vac- 
uum. 

This “engineer shortage” that 
everyone writes about is strictly 
a shortage of engineers who are 
willing to work for laboring 
wages. It’s no wonder that high 
school graduates avoid difficult 
engineering curricula when 
other, far less strenuous endeav- 
ors are more highly paid. 

Messrs. Meany, Reuther and 
MacDonald must be having a 
rib-shattering laugh at our ex- 
pense. We need more men of the 
caliber of Dr. Stewart to bring 
this salary problem to the fore- 
ground for concerted action. 

ALEx JUNG 
Princeton, N. J. 
PIf you've missed earlier com- 
ments about Prof. Stewart's pro- 
vocative article, see Nov. 1956, pp. 
402-405; Dec. 1956, pp. 396-400; 
Jan. 1957, p. 307.—Eb. 


Pro: Liquid Ion Exchange 
Sir: 

In your Chementator item 
about the use of “liquid ion ex- 
changers” to recover uranium 
(Dec. 1956, pp. 103-104) you 
leave the impression that devel- 
opment of solvent extraction 
originated at AEC’s Oak Ridge 
laboratories. Other groups also 
played a major role. 

The ability of alkyl acid phos- 
phates to extract uranium from 
aqueous solution was first re- 
ported in early 1950 by Uni- 
versity of California Radiation 
Laboratory and by Hanford En- 
gineering Works. Both groups 
had observed the presence of 
more powerful extractants in 
systems containing tributyl 
phosphate. 

We at Dow were unaware of 
their work when in early 1951, 
as a contractor to AEC’s raw 
materials division, we found 
that mono- and dialkyl ortho- 
Phosphates, as well as the pyro- 
phosphates, were effective ex- 
tractants for uranium in strong 
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whatever you .-_ GES 
fofom i mm ol-s0(-) em t-t-3i-1e 


1 eoig-r-h{-Jam el metii 


with DAY 


DAY mixers, sifters, blenders, 
roller mills and pilot plant equip- 
ment are found in every major 
process plant, helping produce 
better products, that sell more 
profitably. Manufacturing tech- 
niques that achieve a high degree 
of efficiency allow you to pur- 
chase Day equipment economi- 
cally. Lab facilities are available 
to test your product. Equipment 
Catalog sent on request. 


J. H. DAY con; 


Division of The Cleveland Automatic Machine Company 
4926 Beech Street Cincinnati 12, Ohio 
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Removable-Header 


WATER COILS 
e Complete Drainability 

¢ Easily Cleaned 

e High Heat Transfer 


Completely drainable and easily cleaned, Aerofin Type 
“R” coils are specially designed for installations where 
frequent mechanical cleaning of the inside of the tubes is 
required. 

The use of 54” O.D. tubes permits the coil to drain 
completely through the water and drain connections and, 
in installations where sediment is a problem, the coil can 
be pitched in either direction. The simple removal of a 
single gasketed plate at each end of the coil exposes every 
tube, and makes thorough cleaning possible from either end. 


The finned tubes are staggered in the direction of air 
flow, resulting in maximum heat transfer. Casings are 
standardized for easy installation. 


Write for Bulletin No. R-50 


AERO FIN Correorarion 





101 Greenway Ave., Syracuse 2, N.Y. 


Aerofin is sold only by manufacturers of fan system apparatus. List on request. 
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PRO & CON... 


H,PO, solutions. Development 
of the H,PO, solvent extraction 
process was carried up to the 
pilot-plant stage, where it was 
taken over to International Min- 
erals, U. S. Phosphoric and Vir- 
ginia-Carolina (Chem. Eng., 
May 1956, pp. 130-152). 

In May 1951 we also experi- 
mented with sulfuric acid solu- 
tions and obtained extremely 
encouraging results which in- 
dicated that vanadium, as well 
as uranium, could probably be 
recovered. Process development 
was accordingly begun. 

In August 1951 the Oak Ridge 
raw materials group entered the 
field and undertook to screen a 
large number of compounds for 
their ability to extract uranium. 
This group had already done a 
considerable amount of work 
with the more fundamental as- 
pects of raw materials problems 
and had contributed greatly to 
the understanding of the chem- 
istry of these systems. 

While our development work 
indicated long-chain monoalky] 
orthophosphoric acids (C,. and 
greater) to be the most attrac- 
tive compounds, the Oak Ridge 
group eventually concentrated 
on dialkyl (mainly dioctyl) or- 
thophosphates. The monoalkyl 
phosphate process has _ been 
piloted by Dow and the Bureau 
of Mines at Salt Lake City and 
also by the Vitro Co. The latter 
has a full-scale plant under con- 
struction. 

The dialkyl phosphate 
(DAPEX) process has been in- 
vestigated principally by the 
Oak Ridge group and by Na- 
tional Lead Co. at Winchester, 
Mass. The amine (AMEX) 
process originated at Oak Ridge 
and was also mainly developed 
there, but substantial contribu- 
tions have been made by Na- 
tional Lead, Rohm & Haas and 
the Bureau of Mines. Both of 
these processes have been 
piloted, as you reported, and 
full-scale plants are under con- 
struction. 

RICHARD H. BAILES 
Dow Chemical Co. 
Pittsburg, Calif. 


> We're glad to get this distinction, 
overlooked in our Chementator 
story, between the monoalkyl and 
dialkyl phosphate processes. See 
also another letter on this general 
subject below.—ED. 
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Sir: 


the The growing use of solvent 















Yi extraction in uranium process- meters and pumps 
al ing, as well as in other metal ‘ oie 
pi processing problems, was with unfailing accuracy 
9s pointed out in your December 
ie Che mentator (pp. 103-104) and A packless, positive displacement pump, the Hills-McCanna- 
Cie was attributed largely to the meter operates on an entirely new pumping principle to 
aa greater adaptability of solvent create a new high in metering accuracy, a new low in oper- 
neal extraction to continuous proc- ating costs. Maintenance simplified t! gh 
vell essing methods. unique capsulated construction. Perfect 
he [wo other important advan- for laboratory and production 
pi tages of solvent extraction proc- proportioning of low 
ae ae viscosity fue over 
ge iddetiain of the saline Piedienal extended time ace 
the piel , , ods. Send for in- 
na ee > mead formative booklet 
a a ee See “The Meter That 
am. ed sent, Pumps. 
8 The one major difficulty with 
ork solvent extraction—the loss of 
na solvent by entrainment—has, we 
sre feel, been largely overcome for 


slurries of up to 5% solids. 
—_ This is largely the result of 
studies carried out under AEC 


ork contract by Dow and the Bureau 
Iky] of Mines at the bureau’s pilot 
and plant in Salt Lake City. 

nll The bureau has taken over 
dge this work and is continuing the 
ted study of slurry and pulp con- 
sac tacting. Considerable work hxs 
Iky! been done on pulps of 40-60°¢ 

— solids, and the application of sol- 


| d vent extraction to this type of 
“ system is a definite possibility. STTte CaAMNha 
— The versatility of solvent ex- 


traction lies in the fact that 


te countless potential organic ex- ; 
- tractants are soluble in water- 
iIn- 
* 


immiscible solvents, but the 











bs number of active groups avail- 

va able on ion exchange resins is 

basi limited at present to a few types. VENT ANY Neavla 

, ; fh LONT R¢ 

re Although this advantage is of THE PEOPLE WHO KNOW AND CONTROL FLOW 

) less importance in the case of 

~s uranium (where the commercial 

strong-base resins happen to be 

pee extremely selective for uran- 

or ium), it is likely to be quite im- DIAPHRAGM VALVES 

an portant in considering potential : lusive Hills-McC 

a application in other metal proc- with the exclusive Hills- os 

bt eal a ‘ Sealing Bead Diaphragm 

n view of the world’s increas- Canna Dia 

“a ing reliance on  lower-grade pine Koni in a ee pdb pc 34 
a pie should Ass a large offer positive control for all gas, liquid 
eld of application for solvent and corrosive services. Features sim- 
extraction in the recovery and plified, maintenance-free construction. 

separation of not only the rarer Write for 12 pagé Valve booklet. 

tion, metals, but many of the com- 

ator moner ones as well. 

= ROBERT R. GRINSTEAD Hills-McCanna Company 2341 W. Nelson Ave., Chicago 18, Illinois 
Dow Chemical Co 

ral : . ‘ 
- Pittsburg, Calif, 
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Immediate delivery from 150,000,000 
standard items in Stainless, Monel, 
Aluminum, Brass, Bronze, Copper! 






Thousands of Harper corrosion-resistant fasten- 
ings are in Harper Distributor stocks across the 
country! Even more thousands are continually 
on hand at The H. M. Harper Company for your 
convenience! A phone call to your Harper Dis- 
tributor will do the trick! Why shop? Why wait? 
For immediate delivery, specialized service—call 
your Harper Distributor now! 


THE H. M. HARPER COMPANY 


8209 LEHIGH AVENUE « MORTON GROVE, ILLINOIS 






HARPER 
















THOUSANDS O 20 30 40 50 60 
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Irrefutable proof of Harper's greater metals’ strength shown by laboratory test! 
P.S.1 


An important point in buying fastenings 
is strength. Independent laboratory 
tests*, utilizing Stainless Steel Machine 
Bolts by Harper and three other lead- 
ing producers, prove Harper superiority 
in Tensile, Shear, and Yield Strength. 
The chart at left shows the actual re- 
sults of these tests. For complete infor- 
mation on these important tests, request 
Form No. 126. 


*By R. W. Hunt Laboratories 

















































The Harper infinity symbol, as 
shown above. and the name FLO-FORM 
are registered trade marks of 
The H. M. Harper Company. 













PEOPLE... 


NAMES IN 





Berndt Lyckberg 


New general manager of W. R. 
Grace & Co.’s new high density 
polyethylene plant at Baton 
Rouge, La., is Berndt K. Lyck- 
berg. 

Since 1951, Lyckberg has been 
manager of the chemical labora- 
tories of Firestone Plastics Co., 
Pottstown, Pa. And, for most of 
the past 17 years, he has been 
closely associated with manu- 
facturing of synthetic polymers. 

During the war, he assisted in 
setting up Firestone Tire & Rub- 
ber’s synthetic rubber plants at 
Akron, Ohio, Lake Charles and 
Port Neches, Tex. He also served 
as technical director at the latter 
plant. 

Lyckberg received his chemical 
engineering degree from Armour 
Institute of Technology. Grad- 
uate work was done at the In- 
stitute and at the University of 
Kansas City. 


Adolph Q. Lindquist has been 
appointed a vice president of 
Union Carbide Nuclear Co. 
Till now, he had been general 
manager of Colorado Plateau 
operations at Grand Junction, 
Colo. 


Richard O. Westley is now gen- 
eral manager of The Glidden 
Co.’s Chemurgy _ Division. 
He’ll direct all soybean proc- 
essing and grain mechandis- 
ing operations of the Glidden 
unit. 


Myron W. Colony has _ been 
named advisory engineer at 
American Potash & Chem- 
ical’s main Trona, Calif. 
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THE NEWS 


M. A. GIBBONS _ 





plant. He’ll coordinate basic 
planning on major projects. 


George T. Bayley and John B. 
Calkin have announced the 
formation of a new firm of 
industrial consultants—Cal- 
kin & Bayley, Inc., New York 
—for the chemical process in- 
dustries. Calkin had been 
with Foster D. Snell, Inc.; 
Bayley, with the Journal of 
Commerce. 


William S. Landers, 43, was ap- 
pointed chief of the U.S. 
Bureau of Mines’ regional 
coal technology branch at 
Denver, Colo. 





Roy C. Newton 


The American Institute of 
Chemists has selected Roy C. 
Newton, vice president of Swift 
& Co., Chicago, to receive its 
1957 gold medal, for his “‘leader- 
ship in food technology and his 
service to the profession.” 

Newton has held his present 
position at Swift & Co. since 
1941. Over the years, he has 
helped to build the firm’s re- 
search staff which has contri- 
buted many improved forms of 
food products. And, he saw to 
it that the firm’s research fellow- 
ship program has been extended 
: many colleges and universi- 
ies, 

Before joining Swift in 1924, 
Newton taught chemistry at 
Oklahoma A. & M., Purdue and 
Lewis Institute. And, in that 
year, he earned his doctorate at 
the University of Chicago. 

Probably best known of his 
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CORROSION-RESISTANT 
FASTENINGS . 
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SPECIAL PARTS? Harper's exclusive Flo-Form 
Process solves these problems at big savings! 


There's no part too tiny, too large, or too complex for 
Harper Flo-Form! This remarkable process could only 
be developed by Harper, with its wealth of thirty- 
three years’ experience in corrosion-resistant fastenings. 
Where others mill from bar—Harper Flo-Form pro- 
duces by cold or hot forging under tremendous pres- 
sures. The results?—a better product, faster, at lower 
cost! Place your “special problem” in the hands of the 
Harper Flo-Form team of design engineers, metallur- 
gists, and tooling specialists. Write Harper, or call your 
nearby Harper Branch for Harper Application Engi- 
neering Service. Your problem is our problem. 


THE H. M. HARPER COMPANY 


8209 LEHIGH AVE., MORTON GROVE, ILLINOIS 





Meet Harper Application Engineer, 
LEON HAMLET 


Every day sees new special parts problems 
submitted to Mr. Leon Hamlet of the Harper 
Branch in Milwaukee. Mr. Hamlet in turn, 
works with the Harper Flo-Form Engineering 
Team to provide the right answer at the 
lowest possible cost. 
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RELIABILITY... | 


in the 
DARLING 

gate valve 
picture! 


Example: Where severe line 
condition forces valve seats out 
of alignment, Darling’s unique 
wedging principle allows discs to 
adjust tightly against both seats. 


.... a sure way of minimizing valve leakage, 
down-time and a lot of costly maintenance for years 


on end. Try Darlings! 
Darling’s fully revolving double disc parallel seat prin- 
ciple does the trick ... by distributing disc and seat wear 
. uniformly, by compensating for valve body distortion, 
assuring tight closure under the most adverse conditions. 
Darling gate valves are made in metals, types and 


sizes for most services... and for pressures up to 1500 


pounds. Name your service and write 


for Bulletin No. 5003. DARLING 





DARLING VALVE & MANUFACTURING CO. 
Williamsport 3, Pa. 


Manufactured in Canada by 


Sandilands Valve Manufacturing Co., Ltd., Galt 19, On. | A ATS 
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work in research is his discovery 
and application of gum guaiac as 
an anti-oxidant in lard. He holds 
many patents relating to the 
stabilization of oils and fats. 

The AIC award will be given 
during the Institute’s annual 
meeting, May 22-24, at the 
Sheraton-Mayflower Hotel, in 
Akron, Ohio. 





Thomas D. Parks 


Clorox Chemical Co., Oakland, 
Calif., has elected Thomas D. 
Parks as its new vice president- 
research. 

Parks first joined the West 
Coast firm as director of research 
in September 1955. Before that 
time, he had been chairman of 
the department of chemistry and 
assistant director of the physical 
science division of Stanford Re- 
search Institute, in Palo Alto, 
Calif. 


D. T. Rogers, senior research 
associate of Esso Research & 
Engineering Co., has _ been 
elected a vice president of 
the Association of Harvard 
Chemists for 1957. 


Donald H. Wheeler has been ap- 
pointed head of the chemical 
research department of the 
General Mills’ research lab in 
Minneapolis, Minn. 


Donald L. Dewing has _ been 
named director of quality con- 
trol of General Tire & Rub- 
ber Co. He had been manager 
of quality assurance for the 
Aerojet-General subsidiary. 


J. Dean Herman has_ been 
named a VP and director of 
chemical plant operations of 
Lithium Corp. of America. 
Till now, he had been in 
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charge of construction of the 
firm’s Bessemer City, N. C., 
plant and manager of the St. 
Louis Park plant. 


F. A. Sherwood, associate di- 
rector of engineering at Mon- 
santo Chemical’s Texas City, 
Tex., plant, will head up plas- 
tics division efforts to select 
new sites for petrochemical 
and polymer operations. 


Patrick M. Dowling is now man- 
ager of Stanford Research In- 
stitute’s Washington, D. C., 
office. Formerly, he headed 
the Pacific Northwest office 
in Portland. 


— 


. F. Roorda, Jr., has been ap- 
pointed assistant superintend- 
ent—technical at Shell Chem- 
ical’s Houston, Tex., plant. 
Roorda is now operating de- 
partment manager at the 
Norco, La., plant. 


Morton J. Fainman, formerly 
senior project chemist for 
Standard Oil Co., (Ind.), has 
been named executive engi- 
neer for the cobalt 60 project 
of the Cook Technological 
Center, Morton Grove, IIl. 





C. C. Currie 


Dow Corning has set up a new 
products department to handle 
its expanding silicone business 
with C. C. Currie as group 
leader. 

Currie became associated with 
Dow Corning when Dow Chem- 
ical’s basic silicone research 
groups were organized as the 
Dow Corning Corp., in 1943. 
Four years before, just after 
graduation from Alma College in 
Michigan, Currie had joined Dow 
Chemical as a chemist in the 
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TYPE 9 


PACKAGED SEAL 


FOR CORROSIVE and 
High Temperature 
SERVICE Ce 






easily installed in 
split-case pumps 


This ‘John Crane” Type 9 Seal is the answer to a simpli- 
fied means of seal installation (or removal) in modern split- 
case pumps. 

Need for unbolting the upper half of the casing is elimi- 
nated, since the unit is mounted on a sleeve with an outside 
clamping ring. 

Sealing members of DuPont Teflon readily adapt this 
seal to the handling of chemicals, solvents and corrosives, 
plus high temperature and similar conditions under which 
rubber cannot be used. 

Springs and metal parts are furnished in the metallurgical 
specification best suited to the service. 

Wherever ‘“‘hard-to-handle”’ liquids or gases are involved 

. temperatures from —120° to +500°F. .. pressures to 
750 psi... the “John Crane’”’ Type 9 Seal is the seal for 
your pump. 

Get complete facts and engineering data on the “John 
Crane” Type 9 Packaged Seal with outside lock collar. 
Contact Crane Packing Co., 6451 Oakton Street, Morton 
Grove, Illinois, (Chicago Suburb). Jn Canada: Crane Packing 
Co., Ltd., 617 Parkdale Ave., N. Hamilton, Ont. 





*DuPont Trademark 
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@ HEAT ON DEMAND. International-LaMont Thermal 


860 Spruce St. 


W PROCESS HEAT 


NY to 750° F. 


International-LaMont 


THERMAL LIQUID 
HEATERS * 





@ ACCURATE TEMPERATURE CONTROL. Rapid and directed forced 


circulation through tubular circuits assures temperature con- 
trol to within +2°F. or closer as required. 


@ HIGH HEAT TRANSFER RATES. Uniform, high velocity circula- 


tion, 5’ to 8’ per second, means high heat absorption in all 
heating surfaces, and permits firing rates beyond the capabili- 
ties of other units, 


@ LOW COST, LOW PRESSURE OPERATION. Accurately controlled 


high temperatures are obtained with low pressures—ranging 
from atmospheric to 30 psig. This eliminates the high pressure 
operation of a comparable steam system to produce these 
temperatures. Significant savings are immediately available: 
(1) Licensed operating engineer—not required, (2) Expensive 
high pressure equipment and controls—not needed, (3) Instal- 
lation and maintenance costs—reduced. 


Liquid 
Heaters respond almost instantly to varying load demands. 


You are assured of the right amount of heat when and where 
you want it. 


Profit by the superiorities of International-LaMont Thermal Liquid 
Heaters and Vaporizers—proved best for dependable, econom- 
ical generation of high temperature process heat for every indus- 
trial requirement. 


Especially designed for use with Aroclor, 
Dowtherm, Mobiltherm and other thermal 
liquids. 


Write for 
Bulletin TLH. 


BOILER BUILDERS SINCE 1886 


THE INTERNATIONAL 
BOILER WORKS CO. 





East Stroudsburg, Pa. 
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ethocel division. Then when Dow 
Corning was formed, he held the 
post of manager of the fluids 
section, process engineering lab- 
oratories. 

The new products group will 
be attached to the present prod- 
uct engineering organization. 


T. A. Phillips, vice president of 
Arizona Public Service, is 
chairman of a new Arizona 
statewide engineering organi- 
zation known as the Arizona 
Council of Engineering and 
Scientific Associations. 


James N. Hinyard has been ap- 
pointed director of market 
development for American 
Potash & Chemical Corp., Los 
Angeles. Formerly, Hinyard 
was with Merck & Co., Inc. 


William J. Urbowicz has been 
named product manager-ali- 
cyclic chemicals by National 
Aniline Division. 


F. E. James has been promoted 
to group leader in the eco- 
nomics section of the research 
and development department 
of the American Oil Co. 


Robert H. Brown is now as- 
sistant director of Alcoa 
Research Laboratories and 
Charles J. Walton is chief of 
Alcoa’s chemical metallurgy 
division. 





Sidney W. McCann 

Former manager of the Roch- 
ester manufacturing division, 
Sidney W. McCann has been 
named technical advisor to the 
vice president in charge of 
manufacturing for The Pfaudler 
Co. 

In his new post, McCann will 
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concentrate on technical prob- 
lems of a ceramic nature in par- 
ticular. He’ll also serve as a 
consultant on these problems 
with foreign operations research 
engineering and sales. 

30rn in Hartford City, Ind., 
McCann has also been research 
director for the firm and spent 
some time overseas with Pfaudl- 
er’s plants in Germany and Scot- 
land. 





Maurice Bigelow 


Former director of research, 
Maurice Bigelow, has been ap- 
pointed technical director of 
Allied Chemical & Dye’s Barrett 
Division. 

In his new post, Bigelow will 
head up the division’s research 
and development department in 
New York City. 

Bigelow graduated from 
Northeastern University and the 
University of Pittsburgh. He 
has been with the firm for the 
past 25 years. His record lists 
more than 50 technical articles, 
books and patents—primarily on 
plastics. 


Morris B. Minkin and Richard 
S. Ploss have joined the staff 
of International Salt’s main 
research laboratory in New 
York City. 


Richard R. Bukacek has joined 
the chemical engineering staff 
of Illinois Institute of Tech- 
nology, Chicago. Bukacek had 
been supervisor of natural 
gas transmission at the Insti- 
tute of Gas Technology. 


J. S. Atwood is now manager 
of the chemical department of 
Kopper’s engineering and con- 
struction division. Until last 
October, Atwood had been a 


Cuemicat, ENGINEERINGC—March 1957 
















Acaloy 
Flangeless Case 





Turret Case 
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Helicoid Gages | 


re 


Helicoid gages 
set new 
standards 
of enduring 
accuracy, 
trouble-free 
service, 

and economy 


Industry has found in the HELICOID 
Gage, the most durable and efficient 
instrument ever devised to meet 
pressure-indicating requirements. 


No Gears—No Teeth to Wear Out! 
The exclusive HELICOID Movement is a 
simple, gearless cam-and-roller design 
with no teeth to wear out. It provides 
long and trouble-free service with a 
minimum of maintenance. 


Sustained Accuracy—Longer Life 
Because of advanced design, quality 

control in manufacture, and endless 
testing, HELICOID Gages produce more 
sensitive response to pressure changes. 
Their accuracy endures—even after 
millions of cycles. 


Lowest Cost per Gage per year 

These gearless gages go on performing 
day in and day out with little or no 
maintenance. This economy, together 
with long life, adds up to the fact that 
HELICOID Gages cost less per gage per 
year than any other gage you can buy. 


Gages for vacuum and compound service. 
Pressure ranges up to 20,000 psi. 






The Helicoid Movement 


Helicoid Gage Division 


AMERICAN CHAIN & CABLE 





929-E Connecticut Avenue + Bridgeport 2, Connecticut 
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HIGHLY SENSITIVE — WATERTIGHT 


PRESSURE-VACUUM CONTROL 





hy 





TYPE 
H9 





INTERNAL ADJUSTMENT AND CALIBRATION 





The UNITED ELECTRIC Type H9 Pressure-Vacuum Control is an accurate, 
highly sensitive, watertight unit designed for applications requiring 
constant repeatability of any operating differential between .2’”’ and 10” 
W.C. Calibrated pressure-vacuum settings are made internally by means 
of a single-turn knob and pointer. 





The switch differential is uniform throughout the entire 


Switch Differential . 
range. Factory pre-set for any point between .2’’ and 10’’ W.C. 





a 
Switch Ratings......... | 1 to 15 amps at 115 V AC dependent upon on-off switch 
| differential. 





Switch Types.......... N.O., N.C., or Double Throw — no neutral position. 





Maximum Controlling 
Pressure........ .| 15 psi. 





Size & Weight......... | 7 Ig. x 33" diam. overall . . . weighs approximately 3 Ibs. 





terminal block. 





Electrical Connection z 14"" NPT conduit opening in enclosure. Internally-located 
| 
| 


Pressure Connection. ... 

















14"’ female NPT. 
| 
| ‘ 4 ‘ “ 
GROMSNTE............ | Extruded aluminum case with black anodized finish. 
Mounting .............| Directly mounted by the }44’’ NPT brass female pressure 
fitting. Fitting material available in esa ih steel for cor- 
rosive applications. Also wall mounted on specification. 
BONS iain vescuctes Seamless beryllium-copper or stainless steel bellows. Spring 
loaded to insure quick, accurate response under pressure or 
vacuum changes. 








UNITED ELECTRIC manufactures a complete line of temperature, pressure, and 
vacuum controls. For information on modi ifying standard units or providing 
custom-built units, consult a UE application engineer. For detailed information 
on the Type H-9, write for design specification data. Information on other 
pressure-vacuum controls on request. 


Jeu 
Ad 


SCHOOL 


OSE OE” im ay a 


STREET, WATERTOWN, 





United Electric Contrals 


MASS 
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manager of engineering de- 
velopment for U.S. Industrial 
Chemicals. 


Robert J. Schatz, former asso- 
ciate director of research for 
Monsanto Chemical’s plastics 
division, in Springfield, Mass., 
is now associate director of 
the Texas City, Tex., plant. 


W. E. MacFarland, medical 
teacher and editor, has been 
appointed editor of profes- 
sional literature for Parke, 
Davis & Co., in Detroit. 


Joseph J. Joyce has been named 
to the chemical engineering 
staff of Pittsburgh Coke & 
Chemical’s process improve- 
ment section, chemical plant 
engineering department. 


Fred B. Ortman has been ap- 
pointed associate director of 
Stanford Research Institute. 
Ortman retired, recently, as 
chairman of the board of 
Gladding, McBean & Co. 


Norman E, Hathaway has been 
appointed to the new position 
of general sales manager for 
Oronite Chemical Co., in San 
Francisco. 





B. D. Thomas 


Battelle Memorial Institute, 
Columbus, Ohio, has announced 
the appointment of a new di- 
rector—B. D. Thomas. 

A member of the Institute’s 
executive and _ technical staff 
since 1934, Thomas served most 
recently as a vice president. His 
activities include the setting up 
of Battelle’s first division of 
Chemical research in 1939, de- 
velopment of the Institute’s re- 
cently completed nuclear re- 
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search center, and publication of 
yarious papers on the methods of 
separating, sorting and concen- 
trating of minerals. 

Thomas is a graduate of the 
University of Washington where 
he was awarded a Du Pont fel- 
lowship in chemistry. 





Charles L. Thomas 


The annual honor scroll award 
of the American Institute of 
Chemists, Pennsylvania chapter, 
has been given to Charles L. 
Thomas—director of research 
and development for Sun Oil Co. 

Thomas received the 1956 
award “for his proficiency in his 
profession, his contributions to 
the science of petroleum chem- 
istry and his work toward the 
advancement of the chemist.” 

Four months ago, Thomas was 
promoted from associate director 
of research at Sun Oil to his 
present post. He originally joined 
the firm in 1951 as a part of the 
research and development staff. 


Max C. Farmer has been se- 
lected to fill the newly created 
position of technical director 
for Beryllium Corp., Reading, 
Pa. Formerly, he was staff 
metallurgist on the materials 
advisory board of the Nat'l 
Academy of Sciences in 
Washington, D. C. 


Robert B. Crothers has been 
named to the newly-created 
post of air sanitation director 
for Contra Costa County, 
Calif. Most recently, he was 
an industrial hygienist with 
the Oakland, Calif., health 
dept. 


John C. Lyman, formerly a mem- 
ber of the operating com- 





mittee of Foremost Food & 
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Dust Cutting Down 
Machinery Life ? 














You need Pangborn DUST Control 
in your plant! 


Uncontrolled dust in your plant is a 
costly, needless expense. Dust wears 
away delicate machinery and clogs 
working parts, increases down-time 
and repair costs. 

Pangborn Dust Control stops that. 
Pangborn Collectors trap dust at the 
source, clean so thoroughly that in 
the winter many firms cut heating 
costs by recirculating the already- 
heated, cleaned air. 





ome DUST 
34 


In addition, Pangborn gives you 
the bonus benefits of lower house- 
keeping costs, more efficient employ- 
ees, better employee and community 
relations and extra profits from any 
salvage value. Complete line of col- 
lectors for all jobs. 

Discover how you can profit from 
Pangborn Dust Control — write for 
Bulletin922, PANGBORNCORP., 2600 
Pangborn Blvd., Hagerstown, Md. 


° 
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2,000,000 Btu per hour at only 


15 lb operating pressure 


Vegetable Oil 
Deodorizing Equipment, 
The Best Foods, Inc., 
San Francisco, 
California 


with Eclipse Dowtherm Vaporizers 


Effective use of the high heat-transfer rate of Dowtherm 
makes it possible for this food processor to achieve 
high temperatures at extremely low pressures with an 
Eclipse Dowtherm Vaporizer . . . resulting in greatly re- 
duced operating costs. In addition, the automatic oper- 
ation and compact design of Eclipse Vaporizers give this 
company space to spare . . . and extra man-hours, too. 


Completely packaged, gas-fired Eclipse Dowtherm 
Vaporizers give fast, uniform process heating, and 
their low operating pressures make them safer. Used 
with gravity return of condensate, they give you a 
completely automatic system with no pumps, traps, or 
moving parts. Temperatures are more uniform through- 
out the heated mass, improving the quality of the 
product. Local overheating is eliminated. 

Let your Eclipse representative show you how you can 
improve process heating with automatically controlled 
Eclipse Dowtherm Vaporizers. Contact him for full 
details . . . or write for Catalog A-100. 


ECLIPSE FUEL ENGINEERING CO. 
1121 Buchanan St., Rockford, Illinois 


Eclipse Fuel Engineering Co. of Canada, Ltd. 
20 Upjohn Road, Don Mills, Ontario 


Eclipse 


Be 


You get high temperatures at lower pressures 
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Chemical Co., has joined the 
California Ink Co., San Fran- 
cisco, as assistant to the pres- 
ident. 


James H. Perry has been ap- 
pointed a senior chemical en- 
gineer in the chemical engi- 
neering department of Atlas 
Powder Co. Perry had been 
a development supervisor for 
the Carwin Co., North Haven, 
Conn. 


Arthur Blount, a Rohm & Haas 
vice president, has been ap- 
pointed manager of the Phila- 
delphia plant. Paul D. Grubb 
is assistant manager and pro- 
duction manager. 


Ralph Bloom, Jr., formerly with 
Becco Chemical’s _ special 
products department, has 
been appointed technical co- 
ordinator. 


Carl S. Smith is now manager of 
Hercules Powder’s Harbor 
Beach plant, (Huron Milling 
division). F. J. Bouchard will 
be his assistant. 


Clement W. Theobald has been 
appointed assistant director 
of the research division of Du 
Pont’s fabrics and _ finishes 
dept., in Wilmington, Del. 





Arthur B. Tillman 


The post of electro chemical 
division operations manager, for 
Diamond Alkali Co., Cleveland, 
has been filled by Arthur B. 
Tillman. 

Since August 1955, Tillman 
has held the position of assistant 
works manager-operations of the 
Painesville (Ohio) plant. 

A native of St. Louis, Mo., 
Tillman earned his B. S. and 
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M. S. degrees in chemical en- 
gineering at local Washington 
University. 





W. Earl Dunn 


Blaw-Knox Co., Pittsburgh, 
Pa., has appointed W. Earl Dunn 
as vice president-general man- 
ager of its chemical plants di- 
vision. 

Till now, Dunn had been a vice 
president and manager of J. F. 
Pritchard & Co.’s petroleum di- 
vision, in Kansas City, Mo. His 
career also includes 20 years 
with Fluor Corp., Ltd., of Los 
Angeles, Calif. 


—EAVESDROPPING— 


“, . . Education in 
a democracy must 


not only be demo- 
cratic, it must be 
education.” 


“To put it bluntly, our schools 
do not perform their primary pur- 
pose which is to train the nation’s 
brain power to the highest poten- 
tial... We shall not do justice to 
our talented youth until we seek 
them out at an early age—no later 
than ten or, eleven—and educate 
them separately from the rest of 
the children. ... 

“For the past fifty years we have, 
in the name of educational de- 
mocracy, tried to make one common 
school serve all children instead of 
finding the appropriate school for 
the two main groups of children— 
the majority who plan on non- 
academic careers, and the minority 
who plan for college and _ uni- 
versity. We must reverse the un- 
fortunate trend in American educa- 
tion. 

“I suggest that industry, to- 


CHEMICAL 
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Underwriters’ Laboratories lists the Protectoseal "in-line" flame arrester vent for use within 50 ft. of the open end of vent lines.* 


THIS “‘IN-LINE’’ TANK VENT PUT AN END T0 
DANGEROUS ROOF-TOP MAINTENANCE! 


The above illustration shows the “‘in-line’”’ vent 
located inside the tank house some 20 ft. from 
the open end of the line. This avoids frequent, 
costly and highly dangerous roof-top inspec- 
tion formerly necessary where vents were 
installed outside at the end of the vent lines. 


PROTECTOSEAL ENGINEERING SERVICES 


The development of this ‘‘in-line”’ flame arrester 
vent is typical of Protectoseal design and 4 
engineering versatility. In providing proper 
fire and explosion protection, consideration is 
always given to the operating and main- 
tenance problems of corrosion, sublimation, 
valve pressures, conservation of solvent vapors, 
cleaning of flame arresters and other special 
problems. 


PROTECTOSEAL VENTING MANUAL 


For a fuller understanding of how Protectoseal 
can help you solve your venting problems, fill 
out coupon below for your copy of the com- 
plete Venting Manual showing operating fea- 
tures and special applications of the complete 
Protectoseal line. 


(a) Open end of vent 
line to atmosphere. (b) 
Protectoseal “in-line” 

Vent with removable 
flame arrester assembly. 
(c) Continuation of vent 
line to storage tank. (d) 
Rodding and sampling 
opening protected with 
Protectoseal 6D 
Rodding ond Sampling 
Head. 



















*The 1” in-line Flame Arrester Vent is approved for installa- 
tions at distances up to 50 ft. from the open end of vent 
lines from flammable liquid storage and process tanks; 2” 
and larger sizes are approved for installation at distances 
up to 20 ft. from the open end of vent lines. 


Diagram shows actual installation of the Protecto- 
seal “in-line” Flame Arrester Vent. Note how the 
vent is installed inside the tank house. 


A COMPLETE LINE OF STORAGE TANK SAFETY EQUIPMENT 
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Rodding and Sampling 





Tank Truck and Tank Car 
Loading Covers 


Storage Tank 
Fill Fitting 


Non-Conservation 


Conservation Type 
Vents Type Vents Heads 


Working Ue —: fires in cooperation with Underwriters’ Laboratories, Inc., Associated Factory Mutual Fire 
| Fire Protection Association, Factory Insurance Association, Improved Risk Mutuals. 





' P 


PROTECTOSEAL PRODUCTS 
PROTECT YOUR PLANT 










l 
| 
! 


PROTECTOSea, 





The Protectoseal Company, Technical Service Department, 
1948 South Western Avenue, Chicago 8, Illinois 


Please send the Venting Manual with Price List and the Sofety Bulletin 
Series as checked below: 


0 Protectoseal Venting Manual 


O Safety Bulletin Series on ‘Flammable Liquids, their characteristics, : 
hazards and safe handling” 


——_— oe 
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So SIMPLE that 


“Specials’’ are 
Likely to be 
Standard! 


’ A sleeve, raised 
' and lowered 
within @ non- 
magnetic tube, 
attracts or 
releases an Alnico 
magnet attached to 
a mercury switch. 
Basically, this is 
Magnetrol 













t 


‘MAGNETROL 


The World's Most Dependable 


LIQUID LEVEL CONTROL 


Because of the utter simplicity of Magnetrol’s magnetic 
operating principle, standard models can be easily 
adapted to meet any special requirements for pressure, 
temperature or corrosive liquids . . . and usually at 
little extra cost. This Magnetrol versatility has solved 
all kinds of tough level control problems. .. and given 
our engineers wide application experience that can be 
invaluable to you. 


Magnetrol is so simple that failure is all but impossible! 
Using only permanent, unfailing magnetic force for its 
operation, there’s nothing to wear out... no dia- 
phragms or bellows to stiffen and rupture ... no 
electrodes to short or corrode ... no packing to bind 
or leak. Magnetrol is practically maintenance-free! 
Magnetrol units are available for controlling level 
changes from .0025-in. to 150-ft. . .. with multi-stage 
switching when desired. Send coupon for full details. 


MAGNETROL, Inc. Send Coupon 


For Full Details 











a ee A NS ONS NN NGI NPY OD — a om 9 
MAGNETROL, Inc., 2124 S$. Marshall Bivd., Chicago 23, Illinois i 
Please send me catalog data and full information on i 
Magnetrol Liquid Level Controls. i 
Name | 
Company — i 
Address-—_— — 


City Zone — State —— 





Liat esdiieeueaee eden nein 





NAMES .. . 


gether with our educational foun- 
dations undertake the setting up of 
model academic secondary schools 
in perhaps 25 different centers in 
the United States. These schools 
would be on a par with our best 
academic secondary schools. They 
would be free; the ability to pass 
an entrance examination of a kind 
which would seek out those not 
mentally capable of absorbing an 
academic secondary education 
would be the only requirement. The 
schools would be staffed by teachers 
truly capable of teaching talented 
children; teachers whose qualifi- 
cations place less emphasis on 
training in teaching methods and 
more on graduate study in their 
fields. 

“Teachers’ salaries in these 
schools would be in accord with the 
high scholastic qualifications re- 
quired and, therefore, equal to 
those paid for comparable positions 
in industry. 

“These model schools should aim 
at a ratio of at least one teacher 
for every 20 pupils and would start 
with the fifth grade so as to have 
the pupils ready for college at 16. 
We must find a way for our chil- 
dren to attend school for more than 
the present 180 days. Lengthening 
the time in school might most easily 
be done through the medium of 
voluntary summer courses. 

“T estimate that the cost of op- 
erating each model school for five 
years will be about ten million 
dollars. At the end of the period 
the community ought to have an 
option to take over the school, pro- 
vided it agrees to continue the high 
scholastic standards set under pri- 
vate management. 

“We must not forget that well- 
to-do parents always have it in 
their power to assure their children 
a good education by sending them 
to private preparatory schools. But 
the talented poor child must de- 
pend solely on the public school. 
Education in a democracy must not 
only be democratic, it must also be 
education. 

“No matter what methods are 
chosen in the duel between the com- 
munist and the free world, educa- 
tion will, in the final analysis, de- 
termine the outcome, particularly 
the education of talented youth...” 





* Admiral Rickover, USN, chief of 
the naval reactors branch of the AEC, 
spoke at the seventh Thomas Alva Edi- 
son Foundation Institute, on science 
education, Nov. 20, 1956, in East Or- 
ange, N. J 
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Kenneth T. Bell has been named 
academic director of the nu- 
clear reactor technology pro- 
gram which has been set up 
by Case Institute of Tech- 
nology. 


G. John Lambillotte has been 
appointed project engineer 
for Columbia-Southern Chem- 
ical Corp. His work will in- 
volve process engineering and 
economic studies for the re- 
search and development de- 
partment. 


Kenneth C. Loughlin has been 
elected executive vice presi- 
dent of Celanese Corp. of 
America. John W. Brooks will 
succeed Loughlin as general 
manager of the firm’s textile 
div. 


James Jensen has been named 
manager, plant engineering 
for American Potash & Chem- 
ical Corp. in Trona, Calif. 
Howard Barker will be his as- 
sistant. 


Robert S. Rogers has been ap- 
pointed head of the Seattle 
chemical department of Van 
Waters & Rogers, Inc.; David 
L. Porter will be his assistant. 


C. G. Youngquist, manager of 
Koppers’ Petrolia, Pa., plant, 
has been promoted to chief 
engineer of the chemical di- 
vision’s development depart- 
ment. 


Leland D. Pratt, vice president 
of Kelco Co., chemical manu- 
facturing concern, has been 
elected president of the San 
Diego Employers Assn. 


C. A. Cocks, Convent Station, 
N. J., has been appointed New 
York, district sales manager 
of Johns-Mansville’s celite di- 
vision, 


Rollin E. Stevens—a specialist 
in geo-chemistry—has been 
named to the staff of the 
Union of Burma Applied Re- 
search Institute under a con- 
tract with Armour Research 
Fundation, Chicago. 


Paul W. Wentworth has been 
elected executive vice presi- 
dent of Vulecan-Cincinnati, 
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All surfaces protected 
with baked enamel finish. 


Our line of FORGED CARBON STEEL BACK-UP 
FLANGES have found wide acceptance in stainless 
and other alloy piping installations of lightwall 
pipe. (Schedules 5 & 10.) We believe the economy 
effected by their use warrants your consideration. 






SCHEDULE FCS -85 






Yighe Ulett 
Cal 






FORGED CARBON STEN 


$08 Low panssuer seavics 





For further details 
Ask for schedule 
FCS-856 























lA sa seaeeeun ean aaaaaaany 
FREE : CAMCO Products, Inc., 445 State Street cE . 
: North Haven, Conn. o 
8 (© Please send Flange Dimensional Slide Rule. . 
: (CD Send literature covering complete line. 4 
& (© Furnish address of area distributor. : 
1 
q Name. : 
' 
: 
. Company . 
Address ; 
City. State . 
4 ‘ 
, 445 State Street 
propucts, Inc. 
. North Haven, Conn. 
347 





No Foreign Matter 
Larger Than 2 Microns 
in this compressor lube oil system 


... It’s NUGENT Filtered 


The photo above shows an Allis-Chalmers lube 
system package consisting of pump, cooler, filter, 
tank, and console for a centrifugal compressor 
being readied for shipment to a southwestern petro- 
chemical plant. In the foreground is the Nugent 
1555 BF-4L7 Duplex Lube Oil Filter which protects 
the lube oil used in the compressor. 

This large capacity duplex full flow filter consists 
of two parallel filters with a flanged switching 
valve supported between them. Each filter is 
equipped with a three-way cock and differential 
pressure gauge and has a capacity of 225 GPM of 
150 SSU viscosity lubricating oil at about 5 psi 
pressure drop. They may be operated independ- 
ently or in parallel. 

Filter recharges are laminated, crenulated fiber 
disc type, providing 20 times more filtering area 
than other filters of comparable size. The recharges 
have a useful life 4 to 10 times that of other types 
and are expendable. 

Nugent Full Flow Filters will remove foreign 
solids as small as 2 microns from lube or fuel oil 
before they can reach and damage vital precision 
parts. Give your engines and compressors the 
advantage of Nugent Full Flow Filtering — they’ll 
reward you with longer trouble-free service. 

Write for free descriptive literature, outlining 
your filtering needs. 








Laminated crenulated fiber 
disc cartridge used in the 
Nugent Duplex Full Flow 
Lube Oil Filter. 


& Co., Inc. 





Skokie, Illinois 











OIL FILTERS, OILING AND FILTER. 
ING SYSTEMS, TELESCOPIC OILERS, 
OILING DEVICES, SIGHT FEED 
VALVES, FLOW INDICATORS 
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Representatives in Boston « Cincinnati * Detroit « 
Houston « Los Angeles * Minneapolis * New Orleans 
* New York © Philadelphia « Portland, Oregon « 
San Francisco * Seattle « St. Louis * Tulsa * Represen- 
tatives in Canada: Montreal « Toronto * Vancouver 





NAMES .. . 


Inc. Robert F. Romell is now 
vice president of the company 
as well as general manager of 
Vulean Mfg. Div. 


Nelson D. Griswold has been 
named a director of Dow 
Chemical Co. and Texas di- 
vision assistant general man- 
ager in charge of engineering 
and utilities as chairman of a 
divisional executive board. 


William B. Thomas has _ been 
named to the post of plant 
manager of Kaiser Aluminum 
& Chemical’s newly acquired 
plant at Dolton, Il. 


Chester L. Knowles, Jr., former 
supervising engineer for 
Monsanto Chemical’s_ engi- 
neering department, plastics 
division, has joined his fa- 
ther’s engineering  firm— 
Knowles Associates. 


Stirling Tuner has been pro- 
moted to the newly created 
post of assistant to the plant 
manager of Chemstrand’s ny- 
lon plant in Pensacola, Fla. 
He had been with General 
Motors Corp. 


Ralbern H. Murray has been ap- 
pointed assistant secretary of 
the American Gas Assn.’s in- 
dustrial and commercial gas 
section. 


J. W. McLaughlin has been 
named manager, film and 
sheeting division, Bakelite Co. 


Robert B. Lautner is now man- 
ager of the Moundsville, W. 
Va., chlorine-caustic soda 
plant of Solvay Process Di- 
vision. 


Janos Kollonitsch, hydride 
chemist who escaped recently 
across the Hungarian border 
into Austria, has joined Metal 
Hydrides, Inc. 


Robert Q. Sharpe, staff engineer 
of Socony Mobil Oil’s_ in- 
dustrial division, lubricating 
department, is now chief en- 
gineer. 


Earl D. Stewart has been ap- 
pointed associated associate 
technical director of Schwarz 
Laboratories, Inc. Joseph L. 
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Owades has been named to 
succeed Stewart as chief 
chemist. 


Kenneth W. Newman has been 
appointed to the position of 
chief process engineer for 
Turco Products, Inc., Los 
Angeles. 


D. H. Roderick has been pro- 
moted from power engineer 
to assistant chief engineer of 
the design engineering group 
at Jefferson Chemical Co.’s 
Port Neches, Tex., plant. 


Guy Z. Moore will take charge 
of the styrene plant to be 
built by El Paso Natural Gas 
Products Co., near Odessa, 
Tex. 


J. W. Fordham, senior chemist 
for Diamond Alkali’s explor- 
atory research department, at 
Painesville, Ohio, is now 
group leader for monomers 
and polymers research. 


OBITUARIES 


V. F. Parry, former chief of the 
U. S. Bureau of Mines’ re- 
gional coal technology branch 
at Denver, Colo., died Decem- 
ber 16. 


Arthur Parrett, 60, a vice presi- 
dent and director of research 
for Rayonier, died of a heart 
attack, December 27 at Seat- 
tle, Wash. Before he joined 
the firm in 1932 as chemical 
director in Shelton, Wash., he 
had been associated with Du 
Pont and the A. O. Smith 
Corp. 


Eric G. Davis, former vice presi- 
dent and general manager of 
Titanine, Inc., lacquer manu- 
facturing concern, died De- 
cember 17 of a heart attack. 
He was 66 years old. 


W. E. Dugan, Jr., manager of 
Solvay Process _ Division’s 
Moundsville, W. Va., chlorine- 
caustic soda plant, died sud- 
denly December 28. 


Ferdinand W. Breth, vice presi- 
dent and technical director of 
L. Sonneborn Sons, Inec., New 
York chemical firm, died Jan- 
uary 8 of a heart attack. 
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Kirk & Blum Oven in- 
stallation in the plant 
of a leading manufac- 
turer of Plastisol coat- 
ings. Oven measures 
12’ x 12’ x 12’ and is 
used for both experi- 
mental and production 
operations. 










OVENS FOR INDUSTRY 





LASTISOL 
| oe — Oe ee 





K & B OVENS! 





Kirk & Blum Ovens are popular throughout the 
Plastisol industry where uniform temperatures 


are required. The oven illustrated is operated 
at temperature ranges up to 600° F. with 
temperature variations throughout the oven 
of less than 5° F. 

The oven is used to determine experimentally 
curing and baking temperatures, as well as for 
batch production of very large items. 







Whatever your oven needs consult Kirk & Blum. 
Write for new “Ovens for Industry” catalog. 
THE KIRK & BLUM MFG. CO. 

3208 FORRER ST., CINCINNATI 9, OHIO. 


Coe eereeeseeseseseseees 


KIRK Sj) 'e 


DUST CONTROL 


Peeeeecere 
eeeesececes 
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Using vertical polarized light on a cross-section of pipe, photographer Bernard 
Hoffman clearly shows the ravages of corrosive action. 


Controlling Corrosion 
in Fluid Engineering 





Corrosion seldom works alone. Together with heat, pressure 
and abrasion factors, it compounds the problems of fluid en- 
gineering. But when you have valve design problems involv- 
ing corrosion, you can look to the engineering leadership 
available at S. Morgan Smith for assistance. 


You can use R-S Rubber-lined Butterfly Valves, for instance, 
to handle many special applications. The rubber lining pro- 
tects the entire valve body, gives you corrosion resistance with 
maximum economy. Where your processing problem demands 
additional engineering, you can draw on the broad SMS 
background of experience in specialized valve applications. 


There is a complete SMS line— Rotovalves, R-S Butterfly. 
Valves and Ball Valves—to meet your fluid control prob- 
lems. To obtain full information, contact our nearest repre- 
sentative, or write S. Morgan Smith Company, York, Penna. 





S.MORGAN SMITH EXD 
mae 1 WW Bh & ‘ 


AFFILIATE: S. MORGAN SMITH, CANADA, LIMITED, TORONTO 


Rotovalves ¢ Ball Valves ¢ R-S Butterfly Valves «+ Free-Discharge 


Valves 
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PEOPLE... 


FIRMS IN 


New Companies 


Sel-Rex Corp., Newark, N. J., 
has been formed by merger 
of Sel-Rex Precious Metals, 
Inc., and Bart-Messing Corp. 
New firm consists of three di- 
visions: chemical, precious 
metals and rectifier. 


Cahn Instrument Co., Downey, 
Calif., has been formed to de- 
sign, manufacture and sell 
scientific instruments. 


Hawthorn Chemical  Corp., 
formed jointly by Hercules 
Powder Co. and_ Imperial 
Chemical Industries, will 
build and operate an $11-mil- 
lion methyl methacrylate 
plant at Louisiana, Mo. Ad- 
ministrative offices are in 
Wilmington, Del. 


Popular Plastic Products Corp., 
Northport, N. Y., has formed 
a subsidiary, Popular Fiber- 
glass Products Corp., to man- 
ufacture' reinforced - plastic 
products. 


McGuire and Co., Oakland, 
Calif., has incorporated as 
McGuire Chemical Co. Firm 
specializes in industrial 
chemicals, packaging and dis- 
tribution. 


Oxysynthese, Paris, France, has 
been formed by L’Air Liquide 
and Ugine, two French chem- 
ical companies. New firm will 
make oxygenated water. 


Heyden Newport Chemical 
Corp. resulted from a merger 
of Heyden Chemical Corp. 
and Newport Industries Inc. 


Francaise des Petroles has 
formed French Petroleum Co. 
of Canada, with headquarters 
in Calgary, Alberta, to handle 
most of its Canadian opera- 
tions. 


Solar Salt Co. has been formed 
by merger of Chemical Salt 
Production Co. and Stans- 
bury Salt Co. Chemical Salt 





was a joint affiliate of 
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THE NEWS 


J. B. BACON 


Hooker Electrochemical Co. 
and Pennsylvania Salt Mfg. 
Co. 


Valley Products Co., Philadel- 
phia, has announced forma- 
tion of a separate manufac- 
turing division: Lawrence 
Plastic Container Co. 


Amoco Chemical Corp. has been 
formed by three Standard Oil 
(Ind.) subsidiaries. 


New Facilities 


Texas Gulf Sulphur Co. has be- 
gun construction of a multi- 
million-dollar sulfur mining 
plant at the Fannett Dome 
about 15 mi. southwest of 
Beaumont, Tex. 


Canadian Marietta Co. has com- 
pleted its $500,000, 2-million- 
lb./mo. plant in Edmonton, 
B. C., for producing synthetic 
resins and adhesives. 


Celanese Corp. of America is 
building a new acrylic ester 
plant in Pampa, Tex., with a 
capacity of 15 million lb./yr. 
Plant will be on stream in 
late 1957. 


Pacific Yeast Products has built 
a $250,000 research labora- 
tory in Wasco, Calif. 


Shell Oil Co. will install a 
2,400-bbl./day alkylation unit 
at its Anacortes, Wash., re- 
finery. Unit, to be built by 
Fluor Corp., will be on stream 
by mid-1958. 


Carborundum Co. will build a 
new multimillion-dollar plant 
at Van Wert, Ohio, to make 
small vitrified abrasive 
wheels. 


Indonesian Government Cement 
Plant, Gresik, Java, will have 
a capacity of 250,000 metric 
tons/yr. when it begins full 
operation some time in 1957. 
Crushing equipment, grinding 
mills and two 11-ft. by 375-ft. 
kilns with all auxiliary equip- 
ment for the mill are being 
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These BSEB 


Rupture Discs Can Give 
» Your Pressured System... 


Sad 





Positive Pressure Protection From 3 To 50,000 PSI 


Installing a BS&B Rupture Disc on a pres- 
sured system provides protective insurance 
against a major disaster. Thousands of BS&B 
Safety Heads, each containing a BS&B Rup- 
ture Disc custom made to meet the individual 
requirements of the system it protects, are 
now guarding pressured systems in all types 
of industries. 


Fully accepted by most local and national 
codes for use as either primary or secondary 
pressure relieving devices, BS&B Rupture 
Discs can be your positive and final measure 
of protection for the unexpected emergency. 


Why not talk it over with your 
BS&B Representative... 

or write for further 
information to... 






THE ‘‘CIRCUIT BREAKER” 
of Pressured Systems 


LACK, 
. IVALLS & 
ba Dies “” ES RYSON, INC. 


Safety Head Division, Dept. 2-N3 
7500 East 12th Street 
Kansas City 26, Missouri 





351 

















ll 


Here are two good examples of our work 
in high-nickel castings! 


These are in the Duraloy HT group 
calling for Ni 33.37 percent. We’ve 
gone as high as 68% nickel on 
some castings where extremely 
high temperatures and very severe 
corrosive conditions had to be re- 
sisted. The important factor con- 
cerning castings for exceptionally 
high temperatures is that they must 
retain their structural form under 


load. 































Knowing just how much nickel 
to put in and how much chromium 
and other alloying elements de- 
pends to a large extent on experi- 
ence ... and it is experience that 
we can offer you for the castings 
you need. We’ve been producing 
static castings since 1922 and cen- 
trifugal castings since 1933, being 
among the pioneer founders in 
each class. 


if you would care to have our 
metallurgist study your casting 
problem, we shall be glad to have 
you call upon us for the service. 


URALU I COMPANY 


OFFIC E AND PLANT: Scottdale, 
12 East 4]lst Street, New York 17 a 
5 W 1 Avenue, Pleasant Ridge, Mich 
higan Avenue 


352 


FIRMS ... 


furnished by Kennedy-Van 
Saun, Danville, Pa. 


Dow Chemical Co. has _pur- 
chased a 50% interest in 
Productos Quimicas Mexi- 
cano, S. A., producer of caus- 
tic soda and_ chlorinated 
compounds. Productos Quim- 
icos is the largest electrolytic 
caustic plant in the Federal 
District of Mexico. 


Diamond Alkali Co. has a new 
bulk terminal system at Mc- 
Kees Rocks, Pa., specially 
designed to handle perchlor- 
ethylene. Terminal will serv- 
ice a 15-state area extending 
from New England to W. Va. 
and from Eastern Seaboard 
to Ohio and western Mich. 


Fluor Products Co. has formed 
a separate division to design, 
prefabricate and market a 
complete line of cooling tow- 
ers for the air-conditioning 
and refrigeration industry. 


Michigan Chemical Corp. is 
about to launch a $2.5-mil- 
lion expansion plan. Present 
ideas call for developing its 
rare earths and thorium di- 
vision. 


Monsanto Chemical Co.’s inor- 
ganic chemicals division has 
formed a technical service 
group as part of its sales or- 
ganization for agricultural 
chemicals. 


Procter & Gamble has acquired 
substantially all the assets of 
Charmin Paper Mills in ex- 
change for common shares of 
Procter & Gamble stock. 


Sinclair Research Laboratories 
has completed a nuclear radi- 
ation laboratory in Harvey, 
Ill. Facilities will house a 
gamma-ray source containing 
the “hottest” spent-fuel ele- 
ments thus far made avail- 
able to industry by the 
Atomic Energy Commission. 


Canadian Industries, Ltd., is 
planning a new $3-million 
sulfuric acid plant at Copper 
Cliff, Ont. The 300-ton/day 
plant will make acid for ura- 
nium processing and will be on 
stream next December. 
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‘Soap solution * Calcium hypochlorite 
Van Celotex Corp., manufacturer of 
building products, has ac- 
quired 12 acres of land and 
pur- 60,000 sq. ft. of building 
in space at Des Plaines, IIl., for 
exi- construction of a _ research 
AUS- center. 
ated 
lim- U. S. Oil & Refining Co. will in- 
ytic stall a 2,500-3,000 bbl./day 
eral Houdriformer at its Tacoma, 
Wash., refinery. ite 1p: ® ha 
— Valve Products, Inc., subsidiary ww 2 
Mc- of Rockwell Mfg. Co., is build- < iP mine water *) Liquid lay 
‘ally ing a valve parts plant at P 
lor- Knox, Ind., to produce parts ote sulphate * Der mer go 
erv- for high-pressure, high-tem- / 
lin perature valves and_ lubri- 
ay cated plug valves. _Atisodium pn 
yard 
. Beckman Instruments has ac- 
quired Watts Mfg. Co., Ronce- 
wiail verte; W. Va., makers of 
ign, continuous-action gas chro- 
: « matographs and process con- 
We trol instruments. 
iis Vereinigte Aluminum - Werke id y tc 210% chromic g 
AG, of Berlin and Bonn, West a 
te Germany, will boost alumi- ic 
mil- num production to 115,000 
sent tons/yr. to meet steadily in- 
- its creasing demand. 
a Surface Combustion Corp.’s 
Webster Engineering Co. Div. 
nor- plans a new plant in Tulsa, 
has Okla., to manufacture gas 
vice burner equipment. 
} or- 
ural Douglas Oil Co. of California 
has awarded a contract to 
Macco Corp. for construc- 
ired tion of a $400,000 Unifining 
3 of unit at Douglas’ Bakersfield, 
ex- Calif., refinery. Unit is sched- 
s of uled for completion by June 
1957 
ries California Standard Co. will 
adi- build a gas scrubbing plant, 
vey, costing in the neighborhood 
ea of $10 million, in southern 
ning Alberta’s Pricess field area 
ele- to prepare gas for entry into 
vail- the West-East Trans-Canada 
the pipeline system. Construction 
sion. will start when pipeline is 
completed. 
rae | 
‘lion Hooker Electrochemical Co.’s 
oper Oldbury Div. is boosting so- 
/day dium chlorate capacity at its 
ura- Columbus, Miss., plant by 
e on 5,000 tons/yr. to an annual 
capacity of 22,000 tons. Addi- WARREN, MASSACHUSETTS 
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... WITH 
ENGINEERING 
DESIGN? 


... WITH 
TECHNICAL ADVICE? 







.-. WITH HIGHEST 
QUALITY MATERIALS? 








... WITH COMPLETE 
CONSTRUCTION 
FACILITIES? 






To-day complete and permanent answers to your corrosion problems require not 
just one of these services, but all four. Frankly, how else can you be sure your 
corrosion problem receives the individual attention it deserves for a positive solution? 
Only Atlas places this integrated service at your disposal: 


ON-THE-SPOT TECHNICAL ADVICE—technically-trained representatives are 
located in all major cities throughout the United States. 

ENGINEERING AND DESIGN—a completely staffed engineering department uses 
tested and proven ideas based on over a quarter century experience. 

HIGHEST QUALITY MATERIALS—the most complete line of corrosion-proof 
cements, linings, coatings, and rigid plastics, was pioneered and developed by Atlas. 
COMPLETE CONSTRUCTION FACILITIES—experienced field crews make per- 
manent installations of linings and brickwork, 
regardless of size, anywhere in the world. 


The answer is YES! Atlas is prepared to furnish 
the best and most economical solution to your 
plant-wide corrosion problems. Atlas can do 
the job. 

For complete facts write for Bulletin CC-3. 





MERTZTOWN, PENNSYLVANIA 
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FIRMS... 


tional electrolytic cells and 
finishing and bulk storage fa- 
cilities will cost close to $1- 
million. 


Standard Oil Co. (N. J.) an- 
nounced plans for construc- 
tion of a $30-million, 40,000- 
bbl./day refinery near Oslo, 
Norway. Plans, subject to 
approval by the Norwegian 
Parliament, call for the re- 
finery to be on stream in 1960. 


Cornwall Chemicals has upped 
carbon bisulfide production 
by 60% at its Cornwall, Ont., 
plant. 


Shell Oil Co., will build a 12- 
000-bbl./day platinum cata. 
lyst reformer at its Wil- 
mington- Dominguez, Calif,, 
refinery. Construction con- 
tract has been let, to Kaiser 
Engineers Div. of Henry J. 
Kaiser Co., Cleveland. 


Badger Mfg. Co., has begun 
work on a naphthalene puri- 
fication plant for Barrett Div. 
of Allied Chemical & Dye 
Corp. Facility, expected on 
stream late this year, will be 
located at Barrett’s Phila- 
delphia, Pa., site. 


Morningstar, Nicol, Inc., has 
tripled capacity at its Haw- 
thorne, N. J., site for grind- 
ing, blending, treating and 
compounding of water-sol- 
uble gums. 


Wyandotte Chemicals Corp. will 
build a $20-million electro- 
lytic chlorine-caustic plant at 
Baton Rouge, La., which will 
boost the firm’s chlor-caustic 
capacity by nearly 60%. 
Plant is due on stream in late 
1958. 


Fischer & Porter Co. has 
opened a new sales office in 
Indianapolis, Ind. 


Olin-Mathieson Chemical Corp. 
has completed facilities at 
McIntosh, Ala., on the Tom- 
bigbee River for water ship- 
ments of chlorine and caustic 
soda. 


Narmco Resins & Coatings Co., 
Costa Mesa, Calif., will boost 
output of aircraft structural 
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adhesives and laminating ma- 
terials through a $225,000 ex- 
pansion program scheduled 
for completion this month. 


Wolverine Tube Div. of Calu- 
met & Hecla has opened new 
office and mill-depot facili- 
ties in Atlanta, Ga., to stock (— DEPENDABLE . 
copper water tube, refrigera- 
tion tube and automotive 


aiaies /Neotoit)-y-Wu =a 


Standard Oil Co. (Ind.) now 
has a $2-million electronic 
data-processing machine—an 
IBM 705—at its Whiting, +— CHEMICAL METERING - 
Ind., refinery. Machine is now 
doing accounting jobs, will 
soon figure refinery yields 
and maintain inventory con- 
trols. 


Griscom-Russell Co. is  con- 
structing facilities at Massil- 
lon, Ohio, to develop and fab- 
ricate heat exchangers for 
the Atomic Energy Commis- 
sion. 


Socony Mobil Oil Co. de Vene- 
zuela has awarded a contract 
to Williams Brothers, Tulsa, 
Okla., to build a 212-mi., 20- 
in. crude pipeline in Vene- MANZEL CHEMICAL 
zuela. Pipeline will cost about FEEDERS are simple in design 
$25 million. ruggedly-built, unfailingly 


accurate. Fully adjustable for 


metering any desired 


El Paso Natural Gas Products 
7 amount of liquid from 0 to 1 
Co., El Paso, Tex., has ac- gallon: per-minute, Que 
quired McNutt Oil & Refining experienced field engineers 


Co are at your service 


Koppers Co. will build 174 Kop- 
pers-Becker combination coke 
ovens for Inland Steel Co. 
at Inland’s Indiana Harbor WRITE FOR 
works in East Chicago, Ind. COMPLETE 
Ovens will be in operation in CATALOG 


— late 1958. 
/0+ 


n late 





Standard Oil Co. of California 
will build a 60,-100,000 bbl./ 
has day, $65-million refinery near [LUBRICATORS « CHEMICAL FEEDERS ¢ SLURRY PUMPS | 
bo Everett, Wash. 
eal 315 BABCOCK STREET e BUFFALO 10, NEW YORK 











General Mills, Minneapolis, A ODuntpior of Houdaclle. /ndusZ 
Minn., has purchased Protex, : 
S. A., of Mexico City, Mex., 
producers of steroid com- 
pounds. 


Corp. 
es at 
Tom- 
ship- 
austic 


Central Minera, S. A., Mexican 
subsidiary of Texas Interna- 
tional Sulphur Co., has con- 
tracted with Fish Service de 
Mexico, S. A., to build a $3.5- 
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You can’t tell at a glance what's 





happening in this Round Processor 


It takes more than a glance at a photograph to know 
what goes on in a versatile Cherry-Burrell Round 
Processor. : 

This Processor, for example, might be heating 
almost any liquid... by any of four different 
methods: spray heating with steam or recirculated 
hot water; pressure channel heating with hot water 
or steam; vacuum heating; pressure cooking to 
250°F. 

Or it might be spray cooling with well, city, or 
tower water; channel cooling with city, well or 
tower and refrigerated water; or by combination 
direct expansion and pump spray. 

It might also be blending and mixing with either 
a long sweep agitator or a scraper blade agitator, 
depending on the product. 

This much is certain, however. Whatever your 
product... your process ... your heating or cooling 
facilities . . . you'll probably find a stainless steel 
Cherry-Burrell Round Processor to meet your par- 
ticular need. Choice of four models, from 200 to 1000 
gallons. 





CHERRY-BURRELL 


CORPORATION 






427 West Randolph Street, Chicago 6, Ill. 
SALES AND SERVICE IN 58 CITIES —U.S. AND CANADA 








Dairy + Food + Farm + Beverage + Brewing + Chemical + Equip t and Suppli 


FIRMS .. . 


million Frasch-type sulfur 
plant on the Isthmus of Te- 
huantepec in Mexico. Fish 
will train management per- 
sonnel. 


Sterling Drug, Inc., has ac- . 


quired The d-Con Co., Chi- 
cago, maker of rodenticides, 
Pending startup of Sterling’s 
new Alliance, Ohio, plant 
about mid-1957, production 
will continue at the present 
d-Con plant in Chicago. 


Guardian Paper Co., of Emery- 
ville, Calif., will build a 
$200,000 plant. at Newark, 
Calif., for manufacture of 
plastic-coated linings used in 
multiwell bags. Plant will be 
on stream in summer 1958. 


Balfour-Guthrie & Co. has plans 
for a $250,000 synthetic resin 
plant at Tacoma, Wash., to 
supply Pacific Northwest ply- 
wood industry. 


Mobay Chemical Co. is just now 
completing its first additional 
unit for production of isocy- 
anate chemicals at its New 
Martinsville, W. Va., plant. 
Move is a step in Mobay’s 
drive to up production by 
about 200% to get maximum 
efficiency in urethane chem- 
icals manufacturing. 


Imperial Oxygen Ltd. is build- 
ing a new $100,000 plant in 
the Burnaby district of Van- 
couver, B. C. for manufacture 
of oxygen and acetylene. 


Catalin Corp. of America is 
constructing a new labora- 
tory for the development of 
special chemicals at the 
Fords, N. J., plant at a cost 
of approximately $500,000. 


Kieley & Mueller, Inc., Middle- 
town, N. Y. is forming a new 
nuclear power equipment 
division. 


Association of American Rail- 
roads is building a $500,000 
engineering laboratory at its 
research center in Chicago. 


Portco Corp., Vancouver, Wash., 
manufacturer of paper and 
plastic bags, liners and sheet- 
ing for agricultural and in- 
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dustrial use, has purchased 
the plastic pipe manufactur- 
ing facilities and assets of 
the former M & M Wood 
Working Co., Portland, Ore., 
from Simpson Logging Co. 


Modern Packaging Co., Ltd., 
Alberta, Canada’s only pro- 
ducer of polyethylene packag- 
ing bags, has started full- 
scale production at its new 
$100,000 plant in the Man- 
chester district of Calgary. 


Colorado Planning Commission 
has approved the expenditure 
of $250,000 by the University 
of Colorado to be matched 
with $1.5 million in funds 
from private sources for es- 
tablishing an atomic research 
center, including a cyclotron 
—an atom smasher. 


Hercules Powder Co. has ac- 
quired Huron Milling Co., 
Harbor Beach, Mich. 


Chemway Corp. has acquired 
Carac Corp., Freeport, N. Y., 
manufacturer of insecticides, 
fungicides and fertilizers for 
garden use. 


Canadian Industries Ltd. has 
purchased Witts Fertilizer 
Works Ltd., Norwich, Ont., 
manufacturer of compound 
fertilizers. 


Columbia-Southern Chemical 
Corp., Barberton, Ohio, has 
set in operation new manu- 
facturing facilities for the 
production of high grade 
calcium chloride. 


Victor Chemical Works is ac- 
quiring a large industrial site 
in Chicago to construct an 
important addition to its mid- 
western manufacturing facil- 
ities. 


Du Pont Co. (United Kingdom) 
Ltd. has taken options on a 
381l-acre tract near London- 
derry, North Ireland, as the 
prospective site for a neo- 
prene synthetic rubber plant. 


Wyandotte Chemicals Corp. has 
purchased a 242-acre site at 
LaSalle Canyon near Lompoc, 
Calif., to build a plant for the 
production of an oil and 
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MISSIGIIELS 


...if YOU 
are interested 


in MORE than 


“just a job” 


DU PONT 


is interested 
in YOU! 


Please send complete 
resume, including 
details of education 

and experience, to: 

Mr. T. J. Donovan 
Engineering Department 


REG u 5. paT.OFF 


Better Things for Better Living 
++ through Chemistry 


To a designer who 
seriously wants to grow 
in his field, 

Du Pont Offers Real 


Opportunity. 


Work on interesting, 
challenging, professional 
assignments. Du Pont's 
vast research program 
assures diversification. 
Your assignments will 
include work in synthetic 
fibres, heavy chemicals, 
pigments, finishes, 
plastics, photo products, 
electrochemicals and 
many other fields. 


Progress and promotion 
are commensurate with 
ability and performance. 


Comprehensive and varied 
training programs to 
develop both technical and 
administrative abilities. 


Promotion-from-within. 
This, plus continuous 
Company growth, assures 
both excellent advancement 
opportunities and stability. 


Progressive benefit 
programs provide 
immediate and long-term 
security — majority 
company-paid. 


APPLY NOW to fill one 
of these immediate 
openings for: 


PROCESS DESIGNERS 
PROCESS 

EQUIPMENT DESIGNERS 
HEATING & VENTILATING 
DESIGNERS 

MECHANICAL DESIGNERS 
MACHINE DESIGNERS 
INSTRUMENT DESIGNERS 
POWER DESIGNERS 


E. |. du Pont de Nemours & Co., Inc. 


Wilmington 98, Delaware 
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Patterson experience shows in every engineered detail of 
the Type "GPM" Pug Mill Mixer. Built for arduous duty, 
these units readily adapt to a wide variety of applica- 
tions. Thorough blending and uniform chemical treatment 
of every part of the batch are assured. Adaptable to 
continuous operation, these mixers can be supplied with 
premix, additive and reaction zones, designed for proper 
balance in each application. Let us work with you! 


The Passes Foundry and Machine aa 


East Liverpool, Ohio, U.S. A. 
The Patterson Foundry and Machine Company, (Canada) Limited 
Toronto, Canada 
MONTREAL 
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water absorbing product for 
use on floors in industria] 
plants. 


Dow Chemical Co. is producing 
higher-purity magnesium pig 
and ingot, destined for use 
in production of priority de- 
fense metals. The purer 
grades are now available in 
volume. 


Imperial Chemical Industries 
Ltd.’s_ second _ oil-cracking 
plant at Wilton, England, has 
started production. 


Pathfinder Chemical Corp., the 
Niagara Falls plant of Good- 
year Tire & Rubber Co., is 
planning a $4-million expan- 
sion program to provide for 
the increased production of 
Pliovie vinyl resins. 


Daiichi Bussan Co. and Toyo 
Soda Industry Co. have an- 
nounced plans to start pro- 
duction of tetraethy] lead in 
Japan. 


Ellis E. Patterson & Associates 
have obtained an option on 
several thousand acres of 
land in northwest Saskatche- 
wan as a berth for a new $30- 
million pulp mill. 


Columbia-Southern Chemical 
Corp. is beginning explora- 
tory operations in Liberia, 
West Africa, in a search for 
titanium bearing ores. 


Timber Engineering Co. has 
opened expanded plant and 
facilities of its research and 
development laboratory. 


Douglas Oil Co. of California is 
constructing a unifining proc- 
ess unit at its Bakersfield 
Refinery which will substan- 
tially increase the company’s 
capacity for producing high 
octane motor fuels. 


Miller Chemical & Fertilizer 
Corp., Baltimore, Md., has ac- 
quired the Lancaster Bone 
Fertilizer Co. plant at 
Ephrata, Pa. 


Du Pont Co.’s new Fort Hill 
works, near Columbia Park, 
Ohio, is now producing sul- 
furic acid. 
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Archer - Daniels - Midland Co., ce 

for Minneapolis, has purchased c 

trial an interest in Scado Kuns- , 
tharsindustrie, NV, a leading 
Holland manufacturer of res- 

cing ins and_ plasticizers, with 
| pig plant and offices at Zwolle. 
use 
’ de- Beckman Instruments, Inc., has 
urer acquired Watts Manufactur- 

e in ing Co., Ronceverte, W. Va., 

manufacturer of a new, con- 
tinuous-action gas chromato- 
tries graph. 

king 

, has American Meter Co. has opened 
two new plants in Fullerton, 
Calif. and Garland, Tex. 

, the 

(00d- Interchemical Corp. has opened 

ys, 48 a new pilot laboratory at 

‘pan- Hawthorne, N. J. 

» for 

n of Air Reduction Sales Co. has 
acquired Jackson Products, 
Inc. of Detroit, manufacturer 

Toyo of welding supplies for the 

- an- electric arc welding field. 

pro- 

id in Granite City Steel Co., Granite 
City, Ill., is planning a $150- 
million expansion program to 

iates increase ingot production 

n on 50% to a total of about 2.4 

; of million tons/yr. oS 

tche- ee 
$30- Delta Refining Co., Memphis, 

Tenn., is building a packaged 

Girbotol plant to purify 1,500 
nical bbl./day of a propanebutane 

lora- liquid hydrocarbon mixture 
eria, by removing 10,000 lb. of 
1 for hydrogen sulfide. 

Bunker Hill Co., San Francisco, 

has has acquired Associated Lead 
and & Zinc Co., Seattle, Wash. ‘ 
and ‘ Materials, coarse or fine, are produced to uniform quality 

Celotex Corp. has acquired 12 standards by versatile Patterson Continuous Ball, Tube 
acres of land and 60,000 sq. and Rod Mills. Continuous feed and discharge, wet or 

1ia is ft. of buildings in Des ~~? vere or closed reper eonenee or 

proc- Plaines, Ill., as a major step apt ahah ta Pa Mir yao Each Petterson Mill — 
sfield = pe of its research size, nude and ray oe ani 2 apse 
stan- activities. grinding application. Media can be steel balls; Porox 

any s standard-weight or Arlcite high density balls; pebbles, 

high Warren Steam Pump Co., War- or rods. Write for details! 
ren, Mass., is planning to Hhokerih Coree$ 
open a second plant at Peace . 

ilizer Dale, R. I. 

s 

a n The Patterson Foundry and Machine Company 

f gh Plate Glass Co.’s 4 

at Columbia Cement Div., Zanes- i) A Subsidiary of Ferro Corporation @o 
ville, Ohio, has placed in East Liverpool, Ohio, U.S. A. 
operation a new rotary kiln . 

Hill which is electronically con- The Patterson Foundry and a ine Company, (Canada) Limited a 
Park, trolled and highly instru- Toronto, Ca yo PRS, pan ee Ge 
; gul- mented. The new cement oe oe! eer ae re 

producing facilities are de- 
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Three Saverman Methods for Cutting 
Storage and Reclamation Costs 









IMDOOR ars 
RECLAMATION | . ay i" 
e iy TaOLLev 4 
DragScraper with (oo. s.0 | 
r 1 . 4 
Trolley and Monorail K . YK mener 5 . GENERAL PLAN OF STORAGE | 
— Material dropped onto Pour? vs | 


stockpiles from an over- 
head conveyor is re- eae 
claimed to hoppers by a ‘>. PCat “ A 

2%-cu. yd. DragScraper. wor — OO 

The installation uses a ei. |—P Ocenaacaaian worer 

menorail and trolley system to permit shifting of the scraper bucket by re- 
mote control from operator’s station at right.—Sauerman News No. 143. 


OPEN STORAGE 

DragScraper with Troliey and Elevated 
Bridle— DragScraper is reclaiming raw pot- 
ash to hopper from storage pile. Material is 
dumped at rear of the pile and moved closer 
to hopper during intervals when mill require- 
ments are satisfied. Trolley and tail block trav- 
el on an elevated bridle between two stiff-leg 
bridle posts. Shifting of the trolley is provided 
by a third drum on the Sauerman DragScraper 
Hoist — Sauerman News No. 146. 


OPERATOR'S CAB 





HEAD PosT 
WITH FAIRLEAD 
BLOCKS 


TROLLEY end TAIL BLOCK 
2-YO. CRESCENT SCRAPER sa 
apes 


- © r 
> = HOIST 
ek ae § p | HONS: 
A ae pee PLIERS ONS ~HOUSE 
a meal mieten SS 
CLEANING UP 











HANDLING HOT MATERIAL 


DragScraper— Hot scale is dropped from ingot 
buggy track into tunnel and is conveyed by Drag- 
Scraper to a water sluiceway for disposal. Safety is 
important here— personnel and vulnerable equip- 
ment do not enter the hazardous area. 

— Sauerman News No. 146. 








| 
FAIRLEAD 














SECTIONAL ELEVATION 


| 
L_J /eus siccns | 
= @ACKMAUL CABLE ian case 
omens eal a 
, ———_9= Guioe eg ee case ; f a 





Find out what the Saverman Method can do for you 
Give us details on your operation. Our engineers will give prompt recommenda- 
tions and work with you to provide the best method for your requirements. Ask 
for Catalogs A (DragScrapers) and E (Bulk Storage by DragScrarer). 
642S0. 28th AVE. 


BROS., INC BELLWOOD, ILL 


Cable: CABEX —Bellwood, I/I 


4 Tavtline Cableways » Durolite Blocks 
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scribed as being perhaps the 
closest to a completely auto- 
matic production plant in the 
cement industry. 


Du Pont Co.’s new multimillion 
dollar plant in Antioch, Calif., 
has delivered the first bulk 
shipment of West Coast-pro- 
duced Freon propellent to a 
Los Angeles firm. 


Kaiser Aluminum & Chemical 
Corp. plans to build an alu- 
minum reduction plant by 
1961 in Douglas County, 
Wash., provided a Columbia 
River hydroelectric project 
survives a legal tangle and 
is completed. 


O’Brien Corp. is increasing its 
nationwide paint production 
capacity 25% through a 
$500,000 expansion of its 
South Bend, Ind. headquar- 
ters plant. 


— 


. O. Ross Engineering Corp. 
has acquired Andrews & 
Goodrich, Inc. of Boston, 
Mass., manufacturer of ven- 
tilating equipment and dryers 
for all types of textile mate- 
rials and products. 


Stauffer Chemical Co. has estab- 
lished another unit in its 17- 
plant network of agricultural 
chemical plants at Phoenix, 
Ariz. 


Tri-Point Mfg. & Developing 
Co., precision industrial 
plastics firm, has moved into 
new facilities in Albertson, 
L. I. The new plant more 
then triples the productive 
capacity of the company. 


Case Institute of Technology, 
Cleveland, Ohio, has a new 
chemistry and chemical en- 
gineering building. 


Bailey Meter Co. has acquired 
the trade name, know-how, 
and other assets of Metrotype 
Corp., Michigan City, Ind. 


Rust Engineering Co. has com- 
pleted a new engineering of- 
fice in Birmingham, Ala. 


Kaiser Aluminum & Chemical 
Corp. has installed a new as- 
semblyline method of pour- 
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ing 50-lb. aluminum pigs at 
the Mead reduction plant at a 
cost of more than $134,000. 


New Lines 


Velsicol Chemical Corp., pro- 
ducers of chlorinated insecti- 
cides, has entered the phos- 
phate insecticide field with 
the manufacture of technical 
methyl parathion. 


Carbide & Carbon Chemicals 
Co. will license Carbide pat- 
ents which cover three new 
instruments for measuring 
automatically streams’ of 
gases and liquids in produc- 
tion processes. 


Philadelphia Insulated Wire 
Co. has completed expansion 
for the production of Teflon- 
insulated wire. 


Wagner Brothers, Detroit, 
Mich., makers of plating 
equipment and supplies, has 
entered the plating chemicals 
field. 


New Representatives 


Rodney Hunt Machine Co., Or- 
ange, Mass., has appointed 
Process Sales Co., Beaumont, 
Tex., as its representative for 
Turba-Film and other Rod- 
ney Hunt process equipment. 


New Locations 


Texas Butadiene & Chemical 
Corp. is moving its executive 
and sales offices from the 
Gulf Bldg., Houston, Tex., to 
the Bank of the Southwest 
Bldg., Houston. 


E. F. Houghton & Co., manu- 
facturers of industrial oils, 
chemicals and packings, has 
transferred sales and service 
offices to 222 Adams St., Chi- 
cago. 


New Names 


Pilot California Co., Los An- 
geles, is the new name of 
Pilot Chemical Co. 


National Research Corp.’s 
equipment division has 
changed its name to NRC 
Equipment Corp. 
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with 
WEINMAN 


PUMPS, too... 


TOP 


PERFORMANCE 





COUNTS! 








Stamina... 
better than average ability to turn 
in consistent, outstanding per- 
formances .. . 
marks of a top-notch basketball 
player! 

So it is with WEINMAN 
PUMPS! Day after day .. . year 
in and year out .. . WEINMAN 
high-head, large capacity pumps 
out-perform all others. Yet, they 


endurance . . 


cost less to buy, less to operate, less to maintain. 

Take WEINMAN’S Horizontally Split-Case Centrifugal 
Pumps for instance! They’re designed for simplest, quick- 
est maintenance. You can check or repair this pump with- 
out prolonged shutdown! There’s no need to disturb piping, 


fittings, connections or driver. 


- a 


these are the 


So, if you’re looking for a top-notch large capacity, high 
head pump, look no further than WEINMAN, Call your 
nearest WEINMAN Centrifugal Pump Specialist. He’ll be 
glad to work with you and help you select the right pumps 
for your needs. You'll find his name in the yellow pages 


of your phone book. Or write, 
wire or phone us for the name 
of your nearest representative. 


FREE .. . Write for illustrated 


bulletins on Weinman High- 
Head, Large Capacity Pumps. 


WEINMAN Horizontally 
Split-Case Centrifugal Pump 


290 SPRUCE ST 





|. WEINMAN PUMP: 











COLUMBUS 8, OHIO 
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This Buflovak Triple Effect Forced 

Circulation Evaporator concen- 
trates lignosulfonates for the Mara- 
thon Corporation. It is made of 
stainless steel, and is simple in design, 
showing virtually complete recovery 
of solids. Automatic controls simplify 
operation. 


USING BUFLOVAK 
EVAPORATORS 





Marathon Corporation converts industrial 
waste into salable, profitable material 


To turn a pollution problem into a profitable 
business, the Marathon Corporation, Rothschild, 
Wisconsin, decided to convert objectionable waste 
material to something useful. 

The result is the widely used ‘“‘Marasperse’’ dis- 
persants, and ‘‘Maracelle,’”’ a water conditioning 
chemical. 

These useful products are obtained by recovering 
lignosulfonates from sulfite spent liquor in a patented 
process developed by Marathon. 

Evaporation plays an important role in the 
process, and this is performed efficiently, economi- 
cally, by a Triple Effect Forced Circulation Evapo- 
rator designed and built by Blaw-Knox Engineers 
especially for this job. 

* * * 

Why not let Blaw-Knox Engineers study your 
by-product or industrial waste recovery problem, 
perhaps including small scale tests and experimenta- 
tion on pilot plant scale in our Research and Testing 
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Laboratory, with a report to you on commercial 
possibilities, production costs, and characteristics 
of final products. 





A complete process equipment service 


By-product recovery is but one phase of Blaw-Knox 
Process Equipment design, engineering and fabri- 
cation service for the chemical, food, pharmaceutical, 
plastic and resin, petroleum, rubber and other 
industries: 
EVAPORATION DRYING + FLAKING MIXING ° 
IMPREGNATING + REACTION + VULCANIZING 

* CRYSTALLIZATION + DISTILLATION * HEAT TRANSFER ° 
SOLVENT RECOVERY + SOLVENT EXTRACTION + GAS 
CLEANING * GAS ABSORPTION + POLYMERIZATION ° 
VAPORIZATION + CONDENSATION + LOW AND HIGH 
PRESSURE PROCESSING «+ STERILIZING 


Everything in Process Equipment 


BLAW-KNOX COMPANY 
BUFLOVAK EQUIPMENT DIVISION 
1551 Fillmore Avenue, Buffalo 11, N.Y. 
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For More Information 


Current technical literature is 
yours for the asking. And 
more information on chemi- 
cals and equipment, too, is 
easy to get. All you have to 
do is use one of the prepaid 
postcards inside the back 
cover. Take advantage of 
Chemical Engineering’s unique 
Reader Service. 








Chemical Engineering 









GUIDE TO TECHNICAL LITERATURE 
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HOURS PER DAY TO DO SAME JOB 
8 24 
TOLHURST 
BATCH- 
oenen Savings: 16 manhours a day 
(I man ran both centrifugals) 
2 FORMER 
CENTRI- 1 Batch-Master 
FUGALS processes same volume 
of fine organics in 8 





hours as 2 other 
centrifugals did in 


How this 24 hours. 


Tolhuret contritegel 


paid for itself in ONE YEAR 


This Tolhurst Batch-Master Centrifugal with bottom discharge 
paid for itself in a hurry. It saves 16 manhours a day for Trubek 
Laboratories of East Rutherford, N. J. (See chart) And besides 
the manpower savings, Batch-Master plows out the solids in fine 
granular form instead of large lumps. In addition, Batch-Master’s 
hydraulic unloader eliminates chopping and resultant damage to 


filter cloth and screen. 


ee = MAIL COUPON TODAY = me ee ee me oy 


Ce 


A DIVISION OF 


American Machine and Metals, Inc. 


Specialists in liquid-solids separation 
Dept. CET-357, EAST MOLINE, ILLINOIS 


Send your new free 4-page Bulletin TC-14-56 giving full data on Batch-Master 
Centrifugal. 








NAME AND TITLE 





COMPANY 
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cITY ZONE STATE 
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READER SERVICE .. . 


TECHNICAL 


¢ Want to build up your 
files and keep them up-io- 
date? You can get any publi- 
cation in this comprehensive 
guide — free — just for the 


asking. 


¢ It’s easy —simply circle 
item’s number on the Reader 
Service Posteard and mail. 


Replies will come directly 
from companies offering the 








literature. 
Chemicals 
Acid,~Muriatic...... Features high purity 


muriatic acid-Hooker White. This 
special grade is entirely free of ar- 
senic. Contains .003% or less sulfates, 
& .0001% or less iron. Technical Data 





Sheet. 
220¢ *Hooker Electrochem, Co. 
Acids, Fatty...... These fatty acids are 


readily available from the El Dorado 
Div.—caprylic, eldhyco, capric, lauric, 
coconut, palmitic and myristic. Com- 
pany makes complete details avail- 
able and offers samples. 

L465a *Foremost Food and Chem. Co. 





Adhesive....... For a _ neoprene-to-metal 
bonding adhesive: function, physical 
properties, composition, application by 
brush, spray or dip, agitation, advan- 
tages in terms of corrosion resistance, 
strength, handling operations. 
430A Harwick Standard Chem. Co. 





Alcohol, Furfuryl...... Derived from agri- 
cultural residues & useful in manu- 
facture of wide variety of products 
including resinous mortars, cements, 
binder resins, etc. Data on properties 
& uses in Bulletin 205. 

40-1 *Quaker Oats Co. 





Ammonium Salts...... 16 p. booklet covers 


chemical and physical characteristics 
of a line of quaternary ammonium 
salts ranging from germicidals to tex- 
tile softeners and from emulsifiers to 
corrosion inhibitors. 

430B Armour & Co. 





Aromaties, Chlorinated...... Hooker aro- 
matic compounds give you easy, prac- 
tical ways of putting benzyl, benzoyl, 
and nitrobenzoyl groups into organic 
compounds, particularly through 
Friedel-Crafts reactions. Data Sheets. 
220b *Hooker Electrochem. Co. 





Borohydrides...... Two data sheets: one 
on sodium borohydride, No. 502-F; 
one on potassium borohydride, No. 
301-B. They cover reactions, molecu- 
ler weight, formula, melting point, 
thermal stability, storing, handling. 
430C Metal Hydrides. 





* From advertisement this issue 
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Catalyst Carriers...... Alundum carriers 
prove highly successful in reactions 
such as those involved in manufac- 
ture of phthalic anhydride, maleic 
anhydride and oxidation of ethylene. 
Full details in Bulletin No. 7. 
69a *Norton Co. 





Catalyst Supports...... Made of dense, 
rugged, chemically inert material— 
have great resistance to breakdown— 
no chemically reactive effect on proc- 
essing. Used in suspending beds for 
active catalysts. Request data. 
69b *Norton Co. 





Catalysts...... “Harshaw Catalysts ... 
Made to Your Specifications” includes 
sections on: typical Harshaw catal- 
ysts and how they are used; catalytic 
chemicals supplied by Harshaw, ete. 
Available upon request. 

66 *Harshaw Chem. Co. 





Ceramics...... Covering a full line of in- 
dustrial ceramics, 20 p. catalog in- 
cludes selection chart with mechani- 
cal, physical and electrical properties 
for each. Tips on designing with 
ceramics and how-to-buy information. 
431A Star Porcelain Co. 





Chemicals....... More than 335 organic 
chemicals in a 24-p. booklet. Applica- 
tions are presented and_ physical 
properties are given in tabular form. 
Called ‘‘Physical Properties of Car- 
bide & Carbon Chemicals.” 
431B Carbide & Carbon Chem. 





Chemicals...... “How Hercules Helps” is 
the title of a new 36 p. picture book- 
let showing end uses of Hercules 
products and containing a brief his- 
tory of the company. Booklet made 
available upon request. 

375 *Hercules Powder Co. 





Chemicals...... Lists over 4,000 chemicals 
manufactured and distributed by this 
company. Included material on fine 
organics, inorganic reagents, indica- 
tors. Also provides information on 
certified biological stains. 
431C Matheson, Coleman and Bell. 
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“Piping costs run typically as high as 50 to 70 per cent of 

the cost of equipment to which the piping is connected, and 

as high as 15 to 20 PER CENT OF TOTAL PLANT COST!” 
(Chemical Engineering, Dec., 1955) 


If not adequately compensated for, vibration, expansion, and 
shock due to sudden changes in temperature and pressure is 
RIGHT NOW shortening the life of your piping. 


Packless® seamless flexible metal hose is designed, engineered and 
manufactured to absorb this costly beating your piping system 
is now taking — and do it efficiently and economically. 


Let us show you how Packless® flexible metal hose installed 
in your piping system can save you hours in down time 
and dollars in money. 


Available from stock in Bronze, 
Carbon Steel and Monel, Send for 
with standard or special General 
fittings as required. Bulletin 


, : : IND 4 
Custom engineering service 


for your specific 
requirements is available 
at any time at no extra cost. 


PACHTESS  . 


METAL HOSE, INC., 730-51 so. columbus Ave., Mt. Vernon, N. Y. 


for further 
detailed 


information. 
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RESPONSIBLE 


CONTRACT PERFORMANCE 
REQUIRES A0? Four 


With processes changing 
so rapidly, your linings 
contractor must have a 
thorough knowledge of all 
of the chemical and phys- 
ical requirements involved 
in the job. 


With modern specifications 
so precise, he must have 
highly competent, special- 
ized engineering and con- 
struction skills. 





And his guarantee of con- 
tract performance has to 
mean something. 


Stebbins unequalled stand- 
ing in all four of these 
fields is your assurance of 
performance to the high 
standards established by 
your consulting engineers. 








Complete Design, Construction 
and Maintenance of 


LININGS and TILE TANKS 


STEBBINS 


Engineering and Manufacturing Company, Watertown, N. Y. 


NEERING RF 
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LITERATURE .. . 





Chlorine Dioxide...... Booklet discusses 
bleaching of inedible fats with chlor- 
ine dioxides, methods of purifying tal- 
low and other inedible fats and pro- 
tect them against deterioration, how 
to determine bleaching effectiveness, 
432A Olin Mathieson Chem. Corp, 





Clays......2-p. data sheet on clays for 
rubber and latex applications. For a 
line of water-fractionated clays, gives 
fypical analyses, uses, comparative 
data. Some products covered: Silica 
as Side, aluminum as Als. 
432B Harwick Standard Chem. Co, 





Coumarin...... Specification on coumarin 
and tables listing its solubility in 
alcohol-water, glycerin-water and 
propylene-glycol-water mixtures are 
contained in a new folder. Compound 
is used mostly for aroma fixing. 





432C Monsanto Chemical Co. 
Cyclohexanone...... Company now gives 


the resin, plastics, coatings and 
chemical industries a dependable new 
source of supply of Nadone Cyclo- 
hexanone. Minimum purity 99.0%. 
3ull. 1-19 gives properties, uses. 

99 *National Aniline Div. 





Defoamers, Silicone....... Dow Corning 
“Antifoam B” disperses immediately 
in aqueous solutions. No stirring or 
agitation required. Ready to use & 
ideal for continuous processing. Re- 
quest particulars and free sample. 
L467 *Dow Corning Corp. 





Elastomers......Neoprene and MHypalon 
elastomers are used in improving 
products and cutting maintenance and 
replacement costs. Full details made 
available in free publication. “The 
Du Pont Elastomers.” 

209 *E I du Pont de Nemours. 





Esters, Methyl...... These methyl esters 
are readily available from the El 
Dorado Div.—caprylate, Eldo 18, 
caprate, laurate, coconate, myristate, 
caproate, palmitate. Company makes 
details available and offers samples. 
L465b *Foremost Food & Chem. Co. 








Fabrics...... 24 p. outlines the variety of 


day: coated fabrics and supported 
film, fabrics and rubber, fabrics in 
laminates, fabrics for abrasives. Fold- 
out chart gives fiber properties. 
Wellington Sears Co. 





Fertilizers...... “Use of Commercial Fer- 
tilizers— Particularly Nitrogen —in 
Forestry” by Hermann Mayer-Kra- 
poll. 111-p. booklet discusses experi- 
ences in Germany with such practices 
as fertilizing plantings, pole trees. 
432E Allied Chem. & Dye Corp. 





Fibers, Textile...... “Comparative Chemi- 
cal Resistance of Fibers” reports on 
studies at school of textiles at North 
Carolina State College. Tables show 
effects of exposure of fibers to over 
ten corrosives. Bulletin X-48. 
432F Du Pont Co. 





Fillers...... Data sheet covers types and 
grades of walnut shell flours avail- 
able for use in fillers, extenders and 
air blast cleaning. Discusses such 
properties as proper screen sizes, 
moisture content, ash content. 
432G Harwick Standard Chem. Co. 





Py eee Describes a line of flocking 
and filler types of material made from 
new reclaimed waste, cotton material, 
controlled in length and moisture con- 
tent. Uses, advantages, packing of 
various grades is discussed. 
432H Harwick Standard Chem. Co. 





Fillers, Mineral...... Micro-Cel absorbs 
up to 6 times its weight in water, 
remains a free-flowing powder even 
after absorbing twice its weight in 
liquids. Company offers complete data 
and samples of Micro-Cel. 

211 *Johns-Manville Co. 





Fluorine Compounds... .Data sheets cover 
company’s fluorine compounds pro- 
duced in pilot plant quantities. These 
include mono-, di-, and hexafluoro- 
phosphoric acid, sodium monofluoro- 
phosphate, stannous fluoride. _ 

Ozark-Mahoning Co. 





*From advertisement, this issue 
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Furfural...... 28 p. booklet covers fur- 
fural, furfuryl, alcohol, tetrahydro- 
furfuryl alcohol, Furafil lignocellulose, 
furoic acid, hydrofuramide. Includes 
information on application, properties, 
shipping and handling information. 
433A Quaker Oats Co. 


Hydraulic Fluids...... 16 p. booklet, F- 
40134, discusses the advantages and 
limitations of water-base, fire-resist- 
ant hydraulic fluids. Complete in- 
formation use and maintenance. De- 
scribes laboratory test results. 
433B Carbide & Carbon Chem. 


Rees 16 p. bulletin C-6-239T de- 
scribes a fortified styrene-butadiene 
copolymer latex for paper coating. 
Data on mechanical stability, com- 
patibility with starch and dextrin, 
stability to pigments. 
433C Koppers Co. 











Latex......20 p. booklet describes cen- 
trifuged natural hevea latex, product 
of British Malaya, and its processing 
in this company’s plants. Photo- 
graphs cover the whole route, from 
tree to final shipment. 
433D Stein, Hall & Co. 


Lithium Aluminum Hydride..... 7 p. data 
sheet, 401-D. Covers chemical reac- 
tions, both organic and inorganic, 
bibliography, molecular weight, bulk 
density, color and form, stability, 
solubility data. 
433E Metal Hydrides. 








Lithium Compounds..... -.-Data_ sheets 
cover properties and applications of 
a range of lithium compounds includ- 
ing, lithium bichromate, dihydrate; 
lithium bromide; lithium carbonate; 
lithium chromate dihydrate. 
433F Foote Mineral Co. 





Lithium Metal Dispersions....... Data 
Sheets describe methods for labora- 
tory preparation of lithium metal dis- 
persions in such dispersing mediums 
as mineral oil, petroleum and wax. 
Available on request. 

78 *Lithium Corp. of America 





Lubricant....... Discusses the properties 
of a fire-resistant fluid lubricant de- 
veloped specifically as a lubricant for 
air compressors. Instructions for the 
conversion of compressors to the use 
of the new fluid. 
433G Monsanto Chemical Co. 





Molybdates....... 15 p. bulletin covers 
properties, uses, classification, nomen- 
clature and preparation of hetero- 
polymolybdates. Contains a_ section 
on the use of literature on these com- 
pounds. Bulletin Cdb-12. 
433H Climax Molybdenum Co. 





Molybdenum...... An _ up-to-date listing, 
with brief descriptions, of all this 
company’s available’ bulletins on 
molybdenum and its compounds. Sub- 
jects covered include chemical data 
series, agriculture, analysis, ceramics. 
4331 Climax Molybdenum Co. 





Plasticizer...... 4 p. data sheet, F-40079, 
on didecyl phthalate, plasticizer for 
the vinyl plastics industry. Covers 
its outstanding physical properties, 
tentative specifications, compatibility, 
physiological effects, performance. 
4333 Carbide & Carbon Chem. 





Plasticizers Deh ecas To promote quick and 
convenient comparison of qualities 
offered by the company’s six plasti- 
cizers for PVC, 17 p. bulletin makes 
tabular summaries of most important 
properties. Service bulletin GP-8. 
433K B. F. Goodrich Chem. Co. 


—— 
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Any bulletin or catalog .. . 
yours for the asking 
You can get any publication in 
this literature listing by circling 
its key number on the Reader 
Service Post Card (inside back 
cover). Replies will reach you 
. direct from the manufacturers. 
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WYlore Nersatile 


Dependable - Economical 


SHRIVER FILTER PRESSE 


V Recovery of Solids 

V Perfect Clarification 

¥ Washing and Extraction 
V Drying Cake 

V Redissolving and Melting 
¥ Thickening Slurry 


Because of their ability to perform any of the 
above functions over the widest range of pres- 
sure and temperature, and withstand practi- 
cally all conditions of corrosion and erosion, 
Shriver Filter Presses are the most extensively 
used of all batch type pressure filters. They 
cost less and require less floor space per unit 
of filtering capacity. 





Write for this Shriver guide to better filtration. 






Filter Presses 
Filter Media 
Diaphragm Pumps 
Thickeners 
Slab Formers 
Electrolytic Cells 












Rotary 
AIRLOCK FEEDERS 


for practically EVERY process 
requirement 












STANDARD 
puTY 





For low pressure dust control systems where the pres- 
sure differential ranges from 0 to 12” w.g. Available in 
6", 8" and 10” sizes—cast iron construction and rotors 
equipped with renewable wiper strips; with or with- 
out drives. 










For higher pressure dust control or pneumatic 
conveying systems where pressures may range 
up to 5 to 10 psi. Features life time lubricated 
sealed ball bearings and special shaft seals for 
heavy, continuous service. Built in 6”, 8”, 10” 
and 12” sizes; with or without drives. 





BLOW-THRU 


Ideal for feeding flour or any 
similar product into pneu- 
matic conveying lines, against 
pressures up to 15 psi. Built 
in 8” and 10” sizes serving 2” 
and 3” conveying lines re- 
spectively. Available with or 
without drives. 


PRATER 


Foremost Builder of Retary Airlochs 
PRATER PULVERIZER COMPANY 
1517 SO. 55th COURT . CHICAGO 50, ILL. 





Bulletin P-55 contains complete specifica- 
tions and data—sent promptly upon request. 
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Polyethylene......24 p. on this company’s 
emulsifiable polyethylene. Data on 
many types of emulsions and emulsi- 
fiers, typical formulations for floor 
polishes, tables of emulsifiers, 
434A Semet-Solvay Petrochem. Diy. 





Polyvinyl Chloride Compounds..... Offers 
8 p. bulletin on rigid unplasticized 
polyvinyl chloride compounds. Geon 
8700-A and 8750. Discusses the use 
of these compounds in manufacturing 
rigid vinyl pipe and fittings. 

9 B. F. Goodrich Chem. Co. 





Polyvinyl Materials...... Summary of the 
properties and fields of application of 
the company’s polyvinyl resins, plas- 
tics, latices and polyblends. Sections 
on calendering and coating, extru- 
sions, insulation, foam and sponge. 





434B B. F. Goodrich Chem. Co. 
Potash, Caustic...... Offers: solid, flake, 
granular, broken, crushed, powder, 


walnut, at 90% strength: solid and 
flake, at 85% strength; liquid, low- 
chloride at 45% strength. Full de- 
tails available in bulletin. 

*Hooker Electrochem. Co. 





Potassium Carbonate..... Potassium car- 
bonate is 3 times as soluble as sodium 
carbonate at room temperatures. 
Higher solubility permits the use and 
packaging of more concentrated solu- 
tions. Fact book and sample. 

*Solvay Process Div. 





Reodorants....... 4 p. booklet describes 
the development of chemicals and 
methods of application to eliminate 
objectionable malodors from animal 
experimental laboratories. Two types 
of masking agents are described. 
434C Rhodia, Inc. 





Resins, Tetrafluoroethylene....... Teflon 
tetrafluoroethylene resins used exten- 
sively in process industries. Offer 
chemical inertness, high heat resist- 
ance, low-temperature toughness, etc. 
Properties & applications. 

381 *E I du Pont de Nemours. 





Sieves, Molecular...... Linde molecular 
sieves can dry your gases—air, hy- 
drogen, chemical streams—more 
thoroughly than any other commer- 
cial adsorbent. Will remove last 
traces of moisture. Full details in 
data sheets. 
81 *Linde Air Products Co. 





Silicates...... Properties and applications 
of potassium silicates. Potassium ox- 
ide to silica molecular ratios, baumes 
and poises are given for the com- 
pany’s products. Called ‘Potassium 
Silicates, Properties, Uses.” 
434D Philadelphia Quartz Co. 





Silicoues...... For a line of silicone emul- 
sions, describes properties, dilution 
recommendations, uses, toxicity, com- 
patibility. Discusses three individual 
emulsions; how to take best advan- 
tage of the properties of each. 
434E Harwick Standard Chem. Co. 





Soda, Caustic..... Company offers Caus- 
tic Soda Engineering and Handling 
Guide, Bulletin 102; Caustic Soda 
Buyer’s Guide, Bulletin 101 and tech- 
nical data sheet. Company makes all 
available upon request. 

20a *Hooker Electrochem. Co. 





Soda, Caustic...... Four plants from the 
treat Lakes to the Gulf deliver 
Mathieson Caustic in the quantity 
and quality specified, shipped on pre- 
cise schedules to meet your operating 
requirements. Technical literature. 
147 *Olin Mathieson Chem. Corp. 





Sodium Hydride...... Data sheet 507C, 7 
p., covers reactions, handling, safety 
equipment, first aid, storage, disposal 
of waste. bibliography, general prop- 
erties. Charts and equipment draw- 
ings clarify various sections 





434F Metal Hydrides. 
Sodium Hydride in Oil....... 8 p. data 


sheet, No. 508-A. Covers_ typical 
characteristics of dispersions in Bayol 
85 at 25 C., dispersing liquid, thermal 
stability, reactions such as typical 
condensations, handling. , 

434G Metal Hydrides. 
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Sodium m-Silicate...... Valuable data on 
Drymet anhydrous—the most highly 
concentrated form of sodium m- -sili- 
cate. Drymet File Folder contains 
technical data and suggested formu- 
lations. Request your copy. 

B477 *Cowles Chem. Co. 





Solvents, Aromatic...... Cover a_ very 
wide evaporation range. Their in- 
dividual characteristics satisfy spe- 
cific requirements in a great variety 
of formulations. See, ‘‘Shell Aromatic 
Solvents for the Coatings Industry.” 
155 *Shell Oil Co. 





Specialties...... 8 p. booklet gives proper- 
ties and cpelication data on the 
company’s wetting agents, latex com- 
pounds for upholstery and carpets, 
ultra-accelerators, rubber compound- 
ing materials. 
435A Alco Oil & Chemi. Corp. 





Sugar..... 52 p. brochure, “Quality Plus,” 
analyzes present trend toward higher 
quality foods in the marketplace and 
evaluates the firm’s liquid sugars in 
terms of how they may help proc- 
essors upgrade quality. 
435B Refined Syrups & Sugars. 





Surfactants...... Igepal CO surfactants 
were designed as an integrated and 
mutually compatible series of non- 
ionics. Each Igepal CO has special 
performance properties. Request ap- 
plication information and literature. 
115 *Gen. Aniline & Film Corp. 





Vinay!) Film... Summary of properties 
of cast film in 12 formulations is given 
to indicate its usefulness in a wide 
variety of applications. 20 p. illus- 
trated booklet contains technical in- 
formation on tensile strength. 
435C Bakelite Co. 





Water Repellents...... 6 p. folder tells 
how repellents based on silicones pro- 
tect concrete highways, bridges and 
other concrete constructions from 
spalling and other troubles. Describes 
tests showing repellent effectiveness. 
435D Union Carbide & Carbon Corp. 





Construction Materials 





Alloys, Casting...... Comprehensive wall 
chart details information about 37 
standard brass, bronze and _ nickel 
silver casting alloys. Includes various 
specifications and percentage compo- 
sitions. 
435E Henning Bros. & Smith. 





Alloys, Haynes....... New booklet gives 
data on machinery parts made of 
Haynes alloys. Includes chemical 
composition, physical and mechanical 
properties, corrosion resistance and 
machining, 
435F Haynes Stellite Co. 





Aluminum...... Facts and figures on ap- 
plications of aluminum in the chemi- 
cal industry appear in new 16 p. 
brochure, “Reynolds Aluminum 
Tanks and Vessels.” Can resist strong 
corrosive action of ammonium nitrate. 
135 *Reynolds Metal Co. 


Binders, Latex..... -Lytron 680 latex 
binder for both exterior and interior 
surfaces is described in 20-page bul- 
letin. Material weathers extremely 
well, forms strong durable film 
quickly in variety of climates. 
435G Monsanto Chemical Co. 








Castings, Stainless Steel...... Second edi- 
tion of 28-page booklet gives detailed 
information on corrosion and heat 
resisting stainless’ steel castings. 
Physical properties and chemical com- 
positions given. 
435H Allegheny Ludlum Steel Corp. 





Coatings...... Charts give properties of 
coatings ingredients, including sol- 
vents, couplers, diluents, plasticizers. 
Properties covered include relative 
evaporation rate, median _ specific 
gravity, blush resistance. 

4351 Carbide & Carbon Chem. 





a 
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in VERTICAL TUBE EVAPORATORS 
100% removal efficiency at all normal vapor 
velocities traps entrained contaminants below 
gas outlet — prevents carry-over of undesir- 
able liquid particles. 





























in PACKED COLUMNS 
Liquid particles, rising through the packing, 
are effectively trapped and returned by a 
METEX Mist Eliminator installed at the top 
of the column below the gas outlet. 








METEX Mist Eliminators are recom- 
mended for use in all liquid-gas proc- 
essing vessels to remove and return 
all entrained liquids with virtually 
100% efficiency over a broad range 
of operating velocities. High, free vol- 
ume assures negligible pressure drop, 
usually less than 1/,” of water. Modi- 
fied knitted wire structure minimizes 
stagnation points for liquid build-up 
and assures rapid and complete drain- 
age, even when solids are present. 











in KNOCK-OUT DRUMS 
Existing vessels can be operated. at higher 
velocities with complete liquid removal. New 
verels con be made! smaller end will Dandie,» 
larger input, 


4 
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in DISTILLATION COLUMNS 
Used in fractionating columns, METEX Mist 
Eliminator can be placed above the feed 
inlet to remove and return impurities, or at 
any point of product removal where entrain- 
ment is critical for quality control. 








METEX Mist Eliminators can be supplied 
in any required size or shape and can 
be fabricated of any desired metal or 
alloy (including some plastics) to resist 
varied corrosive conditions. Our engi- 
neers will be glad to recommend the 
type of Mist Eliminator and method of 
installation best suited to your indi- 
vidual operating conditions. 


For complete information on METEX 
Mist Eliminators, write for Sulletia 
No. ME-6. 
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Coatings...... There are three Norton 
Rokide coatings: Rokide “A” alumi- 
num oxide, Rokide “ZS” zirconium 
silicate and Rokide ‘Z" stabilized 
zirconia. Proved in such critical ap- 
Plications as reaction motors. 

215 *Norton Co, 





INDUSTRIAL MiXERS E# 5 








Coatings...... 4 p. discusses company’s 
PVC coatings for protection against 
corrosion. Pictures and describes six 
important steps in the procedure for 
coating parts and assemblies to in- 
sure maximum resistance. 
436A Quelcor, Ine, 
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Coatings, Inorganic Zinc....... General, 
——— and chemical properties of 
imetcote described in 4-page bul- 
letin. Used on cooling towers, tanks, 
piping, structural steel and stacks; is 
equivalent to galvanizing. 
436B Amercoat Corp. 






































‘ 
> } Coatings, Protective....... Series E-900 1 
= I | Senay § coatings are high solids modified 
- BooTHS ~\_ ri . ‘ epoxy formulations which result in 
%: _ = toughness, resistance to abrasion and 





adhesion to practically any type of 
clean surface. Bulletin E-900. 
445 *Ceilcote Co, 














Coatings, Protective...... For any equip- I 
ment or surface that can be uni- 
formly baked .. . Plastisol com- 
pounds offer easy, economical way to 

hi—>— apply long-lasting vinyl coating pro- 

tection. Data in Bulletin No. VP-1, 
388a *Metal & Thermit Corp. 











Coatings, Protective...... 32 p. selection P 
guide to this company’s line of coat- 
ings for stopping or preventing rust 
on nearly all types of rustable metal 
under exposure to a variety of con- 
ditions including salt spray. 
436C Rust-Oleum Corp. 












































Fabrication & Erection......Plate fabri- PI 


as cation and erection of vessels, tanks, 
towers, odd and intricately designed 
chemical equipment .. . to any 
size .. . of any material: steel, 


aluminum, stainless, etc. Cat. 54B. 
60 *Hammond Iron Works. 


a 9 
Fabrication, Plate...... Heat exchangers Re 
eS —steel and alloy plate fabrication; 
containers and pressure vessels for 


gases, liquids and solids. Company 
makes full details available in bul- 














































































































Whatever the hazard, dip tanks, record storage vaults, spray letins on experience and facilities, | 
idde’ ioxide fire extinguishing system pro- . 
booths, Kidde s carbon dioxide " e 8 8 sy f t fi Fabrics, Coated...... Fabrics coated with Ste 
tects your plant 24 hours a day, gives you the fastest, safest fire wilieene Falber Gal mule teas ne 
‘ ° ’ . scribed in 4-page bulletin. Fabrics 
protection ever made! Product of more than thirty years’ experi- used for diaphragms, gaskets, seals, 
ence, the Kidde system boasts more features than any other partitioning. On parelta,  Sucting aus 
make on the market today. Features like: 436D Connecticut Hard Rubber Co. 
. Finishes, Flow Coating...... Brochure de- : 
All operating parts completely enclosed to guard against scribes new flow-coating finishes used Ste 
] idental operation for large areas involving long flow 
fouling or accidental op . paths. These jfinishes release bubbles 
° . : , instan aneously an ang we on 
No clumsy triggering methods or falling weights. eins aad conuéen 
Self-contained; no outside power needed. 436E Interchemical Corp. 
Visual indicators to show if system has been operated. High Alloy Assemblies...... Company of- Tefl 
° . fers a specialized high alloy fabri- 
Easy testing of all operating parts. cating jgervice ite meet your needs, 
. roduction o allo assemblies 
No parts to replace after operation or test. utilizing | stainless isteel ‘ Inconel, 
= : onel, Hastelloys, etc. ulletin . 
Fast-acting, clean carbon dioxide does the job that no other 436F 7 Genceel Ate 
extinguishing agent can do: snuffs fire out in seconds, then nuttin iu-taa "eeeken ae ns 
vanishes into thin air. Won’t harm valuable machinery, leaves bd rel Geacribes Microlite, sits 
° 4 > fiber insulating blankets. harts 
no mess to clean up. Write for Kidde’s pressure operated carbon Sheree ee eee 
dioxide fire extinguishing systems booklet today. I values. ieee aia a 
Tita 
* From advertisement, this issue | 
{ 
< } Walter Kidde & Company, Inc. = - 
) | W A 328 Main St., Belleville 9, N. J Any bulletin or catalog . . . ) 
eed inat eudeianen — ours for the asking | 
‘ . . . . 
Walter Kidde & Company of Canada Ltd., Montreal—Toronto | You can get any publication in Zires 
this literature listing by circling : 
its key number on the Reader 
=F Service Post Card (inside back t 
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pa | ia cover). Replies will reach you 1 
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Insulation, Mineral Wool...... New cata- 
log lists full specifications for com- 
plete line of spun mineral wool 
industrial insulating products. Data 
covers more than 20 types of equip- 
ment and piping insulations. 
37A Baldwin-Hill Co. 





Insulation, Pipe...... Snap-On is the only 
one-piece molded pipe insulation of 
fine glass fibers. Offers these ad- 
vantages: highest thermal efficiency, 
lower applied cost, extremely light 
weight. Request product brochure. 
331 *Gustin-Bacon Mfg. Co. 





Insulations, Industrial...... Kaylo-20 is 
a new, highly efficient pipe insulation 
for service at all temperatures to 
1800°F. Made to fit pipes as large 
as 39” in diameter. Full details con- 
tained in free booklets. ; 

195 *Armstrong Cork Co. 





Liners, Tank...... Bulletin 4EL describes 
new Boltaron corrosion-resistant tank 
liner with built-in thermal compensa- 
tion. Made from unplasticized Type 
I PVC, liner will not buckle, crack, 


distort or sag. 
437B H. N. Hartwell & Son. 





Linings, Drum...... Unichrome drum lin- 
ings deliver resilient, seam-free, pore- 
free protection against such materials 
as acids, alkilies, salt solutions, al- 
cohols, detergents, etc. Request de- 
scriptive Bulletin No. DL-2. 
388b *Metal & Thermit Corp. 





Paints, Aluminum...... Silicone base pro- 
tects hot surfaces up to 1,700 F. 
Unusual heat resistance permits use 
on previously unpaintable surfaces. 
Properties and uses described in Bul- 
letin LL-4235. 
437C Chem. Industrial Co. 





Plasties..... Revised edition of Condensed 
Reference File of Bakelite Plastics 
provides ready reference of six major 
types of plastic currently used by 
industry in more than 50 different 
forms. Available to firms. 
437D Bakelite Co. 





Refractory, Insulating...... Bulletin 856 
discloses new method for suspending 
insulating refractory, walls and 
arches. Eliminates need or drilling 
holes in the refractory. Depends on 
use of stainless-steel clips. 
437E Geo. P. Reintjes Co. 





Steels, Clad...... One side corrosion re- 
sistant nickel or high alloy; the other 
rugged, economical carbon or alloy 
steel. Permanent metallurgical bond 
produced by heat and pressure on 
rolling mills. ‘‘Clad Steel Equipment.”’ 
118 *Lukens Steel Co. 





Steels, Rubber-Lined....... Ace rubber- 
lined steel strength and pres- 
sures of steel plus chemical resistance 
of hard rubber. Excellent for alkalis, 
most inorganic acids, etc. Full details 
in Bulletin CE-52. 
327¢ *American Hard Rubber Co. 





Teflon...... Bulletin covers line of Teflon 
products including thin-and-heavy- 
walled tubing and rod, steel pipe lin- 
ing, insulated wire, sheet and ma- 
chine parts. Also details Teflon’s 
exceptional properties. 
437F Haveg Industries. 





Teflon Products...... Teflon seal cages 
last many times longer than metal 
lantern rings under continuous cor- 
rosive attack. Teflon ring packings 
give months of leak-free service. Full 
details available in Bulletin CP552. 
R468 *Chem. & Power Products. 





Titanium...... Shows resistance to chlor- 
ide solutions and_ retains’ useful 
Strength up to 800-1000F. Other ad- 
vantages and data on application and 
fabrication of titanium alloys in 
descriptive Rem-Cru Review 





312 *Rem-Cru Titanium. 
Zirconium ore Company’s new, free 
zirconium publication, ‘More Zr 


Facts,” is designed to provide the 
first continuing source of zirconium 
technical data to industry. Place your 
name on the mailing list. 

13 *Carborundum Metals Co. 





—_— 
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CORROSION 
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TYPE t HOW TO IDENTIFY 
GALVANIC Localized deep grooves or pits, often at contact 
between dissimilar metals. 
UNIFORM Uniform attack—may be on only one part. 
i] 
INTERGRANULAR ! Attack at grain boundaries. 
' 
PITTING Rapid, deep pitting at several small areas. May 
| be uniform or highly localized. 
' 
' 
1 








When you buy Goulds Fig. 3715 chem- 
ical pumps you can build specific protec- 
tion against all four types of corrosion. 
Match the pump metal to your liq- 
uids. You can have the entire fluid end of 
the pump made of 316 stainless, Gould- 
A-Loy 20, nickel aluminum bronze, iron, 
iron with stainless trim or nickel alu- 
minum bronze trim. These metals from 
stock. Any machinable alloy on appli- 
cation. 
All machined parts in all metals held 
to same close clearances permitting 
economical alloy changes in the field . . . 
the entire liquid end or any component 
as conditions warrant. 
Choosing from this wide range of 
metals, you can combat the different 
corrosive actions of hot acids, alkalies, 
slurries, sizes, or whatever other cor- 
rosive liquids you pump. 


Match pump size to job 

You can get Goulds Fig. 3715 in 9 sizes: 
capacities to 720 GPM, heads to 200 ft. 
Other features of Fig. 3715: water-jacket- 
ed support head permits handling liquids 
at350°F.,;impellerclearance can beadjust- 
ed without dismantling the pump. For 
more information, write for Bulletin 720.4. 








Why you can conquer all four kinds of 
corrosion with Goulds chemical pumps 





These larger pumps also fight 
corrosion 

For larger capacities or heads, you can 
get these other Goulds pumps in metals 
that resist specific corrosion: 

Fig. 3405—single stage, double suc- 
tion; 19 sizes; capacity to 6400 GPM, 
head to 425 ft. Bulletin 721.6. Popular 
sizes available in 316 stainless steel from 
stock. 

Fig. 3305—two stage, opposed impel- 
lers; 8 sizes; capacity to 1200 GPM, 
head to 1000 ft. Bulletin 722.6. 

Fig. 3189—single stage, open impeller; 
11 sizes; capacity to 1080 GPM, head to 
180 ft. Bulletin 720.4. 


Branches: Atlanta + Boston 
Chicago + Houston 
New York « Philadelphia 
Pittsburgh «+ Tulsa 


West Coast Representative: Goulds Pumps Western, Portland, Ore. 
In Canada: The A. R. Williams Machinery Co., Ltd. in all principal cities. 


437 





Cut Material Handling Costs with 


DAY wane. TANKS 





























































Each of these DAY vertical bulk material tanks has an approxi- 


mate storage capacity of one carload. 
for a packaging line as well as for 


They serve as storage tanks 
truck and railcar loading. 


Every day more and more plants find large quantities of 


dry bulk materials can be handled 


more economically using 


DAY bulk material tanks. They save labor, containers and 


storage costs. 


DAY bulk material tanks are made of black iron, galvanized or 
stainless steel. They are built and shipped in easily erected, bolt- 
ed sections. Vertical tanks are furnished in sizes from 3 to 14 
feet in diameter, up to 100 feet high. No support is required 
above the cone level. Patented, suspension discs are available 
for vertical type tanks to prevent bridging and assure free flow 


of product. 





Using DAY horizontal bulk 
material tanks, companies re- 
port savings of up to 25¢ per 
bag compared to handling bulk 
materials in bags. 
buildings with limited head- 
room. Standard or special sizes 
available. Low installation cost. 


DAY Horizontal Bulk 
Material Tanks 


Ideai for 














For detailed information on bulk material storage tanks and pneumatic conveying equipment 
to suit your production and storage needs, write toDAY for Bulletins 529 and 549. 


tty, 


yw The 


Sold in United States by 
The DAY SALES Company 
856 Third Ave. N.E., Minneapolis 13, Minn. 


ame 


DAY Company 


[siwct S710) ] 
Made and sold in Canada by 
The DAY Company of Canada Ltd. 





P.O. Box 70N, Fort William, Ontario 


Representatives in Principal Cities 





AY BULK MATERIAL HANDLING SAVES MONEY 






LITERATURE... 








Electrical & Mechanical 





Bearings, Roller...... Bulletin gives load 
ratings, dimensions and other data 
on Dodge-Timken Roller Bearings, 
Offer superior performance, depend- 
ability and long life. Delivered fully 
assembled, ready to mount. Bul. A638. 
319¢ *Dodge Mfg. Corp. 





Casters & Wheels...... Featuring Dar- 
nelloprene treads (a soft resilient 
Neoprene rubber compound) ... 
casters offer ease of movement, quiet- 
ness, and protection for floors. Com- 
plete details available in Manual. 





L468 *Darnell Corp. 
Castings, High Alloy...... High alloy 
castings to your order .. . large, 


small, special shapes, corrosion re- 
sistant, heat resistant and abrasion 
resistant. Melt and finishing are 
all controlled and tested. Bul. 3354-G, 
352 *Duraloy Co. 





Controls, Electrical...... Covers the fea- 
tures of oil-tight heavy duty push- 
buttons, selector switches, indicating 
lights, covers and enclosures. Also in- 
cludes accessories and dimensional 
data. 28 pages. 
438A Cutler-Hammer. 





Controls, Tube Expander...... Bulletin 
56-1 describes new air-powered boiler 
tube expander drive and control. Dis- 
cusses advantages of precise tube 
rolling and features of the new de- 
vice. Request your copy 
438B Thomas Cc. Wilson, Ine. 





Drives, Silent Chain...... Book gives de- 
tails and advantages . - complete 
selection and technical data on Link- 
Belt silent chain drives. Humidity, 
heat, cold do not lower chain’s better 
than 98% efficiency. Book 2425. 

pL *Link-Belt Co. 





Ejectors ..... . Trouble-free Penberthy 
ejectors (with no moving parts to get 
out of order) are available in bronze, 
iron, stainless steel, plastic and other 
materials ... in standard and made- 
to-order designs. Catalog 512R. 

*Penberthy Injector Co. 





Electrodes, Welding......Complete line of 
resistance welding electrodes and ac- 
cessories described in 28-page, 2-color 
catalog. Applications, specifications 
and dimensions of various compon- 
ents. Request your copy. 
438C Ampco Metal. 





Enclosures, Motor...... New concept in 
protected enclosures for industrial a.c. 
motors described in Bulletin B-2501. 
Protection better than drip- or splash- 
proof designs yet max. temp. rise is 
only 40 C. 
438D Reliance Electric & Eng. Co. 


Fastenings...... 150,000,000 standard 
fastenings in brass, bronze, stainless, 
aluminum, copper, nickel and monel. 
Laboratory tests prove greater 
strength of Harper epeless steel 
machine bolts. Form 12 
336 *H. M. Harper Co. 








Fuel Systems, LP-Gas...... Fuel systems 
for industrial trucks approved by Un- 
derwriters’ Laboratories, Inc. de- 
scribed in new specification sheets. 
Advantages explained, data, photos 
and_ performance figures. 
438E Hyster Co. 





* From advertisement, this issue 








Any bulletin or catalog .. . 
yours for the asking 
You can get any publication in 
this literature listing by circling 
its key number on the Reader 
Service Post Card (inside back 
cover). Replies will reach you 








direct from the manufacturers. 
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TAYLOR 
COMPARATORS 


Help you maintain 
UNIFORM 





| pH, 
CHLORINE 

LEVELS 
for 


trouble-free 
processing 





x 





Accurate, on-the-spot colorimet- 
ric tests for pH, chlorine, bro- 
mine, phosphate, QAC, nitrate 
and metal ions made with Taylor 
Comparators give you depend- 
able operational data in minutes 
... help you maintain proper 


control of chemical processes, 
water purification, boiler water, 
waste treatment. 


Determinations are made in only 
three easy steps. Every set in- 
cludes complete instructions, all 
necessary equipment. 


COLOR STANDARDS 
GUARANTEED 


Be sure to use only Taylor reagents 
and accessories with Taylor Com- 
parators to assure accurate results. 
All Taylor liquid color standards 
carry an unlimited guarantee against 
fading. 


bee j 


SEE YOUR DEALER for Taylor sets or im- 
mediate replacement of supplies. Write for 
- \ FREE HANDBOOK “Modern pH 








and Chlorine Control”. Gives 
theory and application of pH 
control; illustrates and de- 
scribes full Taylor line. 


W. A. TAYLOR %3° 


414 RODGERS FORGE RD. » BALTIMORE, MD 









PLANTS INSTALLING 


nUROEPUWER 


_ MEANS MORE TO THE 









| INGERSOLL-RAND 


MOTOR PUMPs 


It’s a fact that the efficient I-R construction often 
enables you to use a smaller Motorpump to do the 
work usually demanded of pumps of greater horse- 
power! 





So, I-R Motorpumps reduce your costs in several 
ways. First of all, in original cost. Save weight and 
space, too. Deliver more gallons-per-minute per 
horsepower used ... and cut maintenance costs as 
well, because Motorpumps are built for longer, 
trouble-free service! 

















If you're not familiar with the famous I-R Motor- 
pump line you'll do well to get full details right 
away. 
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The latest catalog gives complete 
data needed to choose a Motor- 
pump... from % to 75 hp, capaci- 
ties 5 to 2800 gpm, heads to 650 ft. 
Write to: 


RR Ingersoll-Rand 


9-366 11 Broadway, New York 4, N. Y. 

















FILTRATION Crgénceced "TO MEET 
INDUSTRY'S NEEDS 


CUNO 


The ONLY Line that offers You Several Distinct 
Types of filter Media . . . The RIGHT Choice for 
Every Requirement 


AUTO-KLEAN FLO-KLEAN 


METAL EDGE TYPE WIRE-WOUND 

"7 Continuously clean- For low-viscosity, 
able. Combine small high volume (up to 
size, high flow rates 15,000 gpm) filtra- 
and low pressure tion. Filtration from 
drop. A wide range .0025” to .030”. Fil- 
of models and sizes ters are completely 
with capacities to automatic, continu- 
4000 gpm and filtra- ously self-cleaning 
tions as fine as 40 without loss of back- 
microns. wash fluid. 












































PORO-KLEAN 


POROUS STAINLESS STEEL 
Cartridges and spe- 
cial forms. Combine 
extreme heat and 
corrosion resistance, 
high tensile strength 
and very fine filtra- 
tion (down to 5 mi- 
crons, standard). 
Tests prove no con- 
tamination from 
particle discharge. 


MICRO-KLEAN 


FIBER CARTRIDGE 
New white cellulose 
cartridge for 5- 
micron filtration 
wherever clarity, 
purity and taste are 
essential. Wool car- 
tridge for a wide 
range of 10 to 70 
micron applications 
including com- 
pressed air. Hous- 
ings for flow rates 
from a few gph to 
hundreds per min- 
ute. 










a 





*Because no one type of filter is best for every need, Cuno — and only 
Cuno — offers you a truly complete line that includes several distinct 
types of filtration media. And because every filtration system must be 
specified and engineered to the individual job requirements, Cuno 
also offers you a complete application engineering service through 
the Cuno Systems Engineer. Conveniently located in your area, one 
of these specialists is ready and qualified to help select the filter type 
and model exactly right to solve your problems. 


SEND FOR FREE PRODUCT LITERATURE 


CUNO ENGINEERING CORPORATION 


303 SOUTH VINE STREET, MERIDEN, CONNECTICUT 
TELEPHONE: BEverly 7-5541 









EDGE-TYPE, WIRE-WOUND, FIBER CARTRIDGE 
and POROUS METAL 
FILTERS 


























LITERATURE . . . 





Lubricators, Conveyor...... New 8-page 
catalog describes new automatic con- 
veyor lubricators. Description deals 
with four fundamental improvements 
in one series and three in another. 
Includes exploded view. 
440A J. N. Fauver Co. 





Magnets, Perma-Plate...... New Dings 
dynamic way to remove tramp iron 
from rapidly moving material, 
Perma-Plate Magnets for _ better 
magnetic separation in chutes, spouts, 
ducts. Request Catalog 1205-D. 

443 *Dings Magnetic Separator Co. 





Motor Starter-Circuit Breakers...... De- 
sign, construction & performance of 
circuit breaker & motor starter 
Unilets give maximum safety & un- 
paralleled ease of wiring, installation, 
maintenance. Bulletin BH. 

*Appleton Elec. Co. 





Motors......2 Yew Elliott C-W type N mo- 
tors are designed for the utmost in 
dependability. They will withstand 
physical abuse. For complete infor- 
mation on performance and features, 
request new Motor Bulletin. 

179 *Elliott Co. 





Motors...... Wagner Type EP Motors are 
fully protected against corrosive 
fumes and liquids, dust, dirt and 
moisture. Protection assured by 
totally enclosed, fan-cooled construc- 
tion. Request Bulletin MU-203. 

16 *Waener Electric Co. 





Packings, Asbestos Sheet...... Durabla 
asbestos sheet packing is the one 
gasket material suitable for all tem- 
perature-pressure combinations. Used 
for sealing water, steam, all oils, 
gases, etc. Bulletin CE-37. 

454 *Durabla Mfg. Co. 


Pulleys, Motor...... Reeves Vari-Speed 
motor pulleys get greater produc- 
tivity; run at most economical pro- 
duction speed; handle production or 
process variables with the same ma- 
chine. Request motor pulley bulletin. 
325 *Reeves Pulley Co. 








Reactors, Nuclear...... Bulletin N-56-8 
describes aqueous homogeneous power 
plant, includes cross-section and flow 
diagram. Bulletin N-56-9 describes 
research-type tank reactor., Designs 
based on 10-yr. experience. 
440B Foster Wheeler Corp. 





Reducers, Motors...... Motors can be in- 
terchanged or replaced in minutes 
with the all-steel Falk motoreducer. 
Replacement is not limited to original 
make of motor. For more information 
request Bulletin No. 3100. 
86 





*Falk Corp. 
Reducers, Speed...... Feature all advan- 
tages of shaft-mounting ... all proven 


performance & economy features of 
Dodge Torque-Arm speed reducers— 
available for your big jobs. Bulletin 
A-637 offers complete details. 

319b *Dodge Mfg. Co. 





Seals, Packaged ...... Request “John 
Crane” Type 9 Seal wherever “hard- 
to-handle”’’ liquids or gases are _ in- 
volved . . . temperatures from —120° 





to 50@°F .. . pressures to 750 psi. 
Complete facts and engineering data. 
339 *Crane Packing Co. 
Selector, Motor...... New 12-page Bul- 


letin B-2103-1 gives full information 
on how to_ select a.c. motors for 
specific applications. Free for the 
asking it is a highly valuable tool for 
any motor user. 

440C Reliance Electric & Eng. Co. 





Starters, Combination...... Square D 
Combination Starters save space and 
time. Mount and wire one device in- 
stead of two... neater, more attrac- 
tive installations. Complete details 
available in Bulletins 8538 and _ 8539. 

{ *Square D Co. 

Starters, High Voltage ...... Bulletin 
8130-F discusses compact, self-con- 
tained new starter furnished complete 
with control transformer to supply 
low voltage for pushbutton circuits. 
Mounts against wall or back to back. 
440D Elec. Controller & Mfg. Co. 
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Starters, Motor...... Built in wide range 
of ratings for squirrel-cage, wound- 
rotor & Synchronous motors . . . for 
full or reduced voltage .. . reversing 
or non-reversing. Details in Bulletin 
No. 14B6410B. 





121 *Allis-Chalmers Mfg. Co. 
Starters, Motor......New line of high- 
voltage combination’ starters for 


squirrel-cage, wound-rotor and syn- 
chronous motors described in 12-page 
bulletin No. 2-850. Increases overload 
and short-circuit protection. 

441A Federal Pacific Electric Co. 





Starters, Oil-Break...... EC&M oil-break 
starters are specifically designed for 
dusty, corrosive atmospheres. Quickly 
installed because starters are shipped 
with all internal wiring complete. See 

Bulletin 8130-CH. 

205 *Elec. Controller & Mfg. Co. 





Turbines, Solid-Wheel...... Feature re- 
liable, trouble-free operation. Rugged 
construction and superior design re- 
sult in savings by keeping mainten- 
ance costs down to a minimum. Full 
details in Bulletin No. S-116. 

132 *Terry Steam Turbine Co. 





Handling & Packaging 





Conveyors, Airstream...... Plastics, foods, 
chemicals and pharmaceuticals whose 
purity must be protected can be con- 
veyed in bulk swiftly and safely with 
Dracco airstream conveyors. Full 
details available in Bulletin 529. 

92 *Dracco Corp. 





Conveyors, Bag...... Bulletin 0456 gives 
details on adjustable-length, flat-belt 
conveyor designed to convey packages. 





Covers installation and _ operation, 

standard components and _ various 

drives. 

441B Richardson Scale Co. 
Conveyors, Gravity and Power...... Bul- 

letin 64 gives up-to-date detailed 


information on twelve standardized 
conveyor units. Equipment speeds 
handling of unit materials in ware- 
houses, and various plant operations. 
441C Standard Conveyor Co. 





Feeders...... Manzel chemical feeders are 
simple in design, ruggedly built, un- 
failingly accurate. Adjustable for 
metering any desired amount of liquid 
from 0 to 1 gallon per minute. Full 
details in catalog. 

355 *Manzel Div. 





Feeders...... Prater offers Blow-Thru 
Feeder for pneumatic systems. Avail- 
able in cast iron and bronze. Power 
requirements vary according to the 
fineness and abrasiveness of the prod- 
uct. New Airlock Catalog P-55. 

434 *Prater Pulverizer Co. 





Handling & Processing, Bulk Materials 
epieee AJAX Lo-Veyors are available 
in open pan or booted cover types to 
safeguard critical processes or for- 
mulas against contamination. Full 
details available in Bulletin 39. 

T479 *Ajax Flexible Coupling Co. 


Loading Arms, Marine...... Chiksan load- 
ing arm insures faster tanker turn- 
around time, promises material sav- 
ings of lost man-hours due to hose 
handling injuries, insurance and com- 
pensation premiums, etc. 

379 *Chiksan Co. 


Seales...... New Toledo Weight Fact Kit 
will help you determine how well your 
Scales measure up as a weighing sys- 
tem—show you if any scales are 

misfits” in capacity, application or 
location. Available on request. 
366 *Toledo Scale Co. 


Seales, Bagging......Bulletin 0256 for 
new multipurpose, open-type bagging 
Scale discusses construction, operating 
rates and economy features. Gives 
full details on standard and optional 
features of the unit. 
441D Richardson Scale Co. 














— 
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MODEL HL15-10 


APPROVED 


Approved by 
Associated 
Factory Mutual 
‘ Laboratories 





the pioneer in mercury thermal controls 





Fast- acting 
precision limit control 
for protecting 

processing operations 


@ Ideal for positive high temperature limit control 
in processing of high-cost materials . . . protects 
against loss or damage to equipment or materials. 


© Cuts off heat supply if pre-set temperature is 
exceeded. 


@ Element failure safety feature. 

@ Indicates process temperature at all times. 
@ Equipped with manual reset button. 

@ Fully adjustable over entire scale range. 


@ Available in scale and element ranges of 0 to 
900°F. and 0 to 1100°F. 


@ For use with gas, oil, steam or water valves; or 
electrical equipment. 


Write for BULLETIN NO. 311 


THE PARTLOW CORPORATION 


Dept. £-357 ‘ New Hartford, N.Y. 
Offices in All Principal Cities 


441 











Keeping 

the Squeeze 
on Natural 
Gas in 


BOARDMAN ~~. 


Pressure 
Vessels! 





In its plans for this Texas natural gasoline plant of the 
United Gas Pipe Line Company, Fish Engineering Com- 
pany included rigid specification feed tanks and flash 
tanks. Boardman was chosen for the job because of its 
long experience manufacturing dependable pressure 
vessels. Fish Engineering knows that BOARDMAN weld- 
ing procedures, fabricating and testing methods fully 
comply with API-ASME Code requirements, and readily 
pass all inspections by customer and insuring agency. 





Pressure vessels represent only one of a 
thousand custom and standard metal 
products BOARDMAN designs, engineers 
and fabricates—many of them specifically 
for the chemical process industries .. . 
all with exacting standards of quality. 
BOARDMAN would like to discuss your 
metalcrafting needs. 










YOUR key to quality metal fabrication is. . . 


1 BOARDMAN co. 


OKLAHOMA CITY 


1401 S.W. 11TH 


BRANCH OFFICE: TULSA, OKLAHOMA 
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LITERATURE... 





Scales, Weighing and Bagging ...... 
Leaflet shows line of imported weigh- 
ing and bagging scales, feeders and 
closures. Vollenda line of equipment, 
offering high capacity is said to be 
known world wide. 
442A R & J Textile Corp. 





Tanks, Aluminum, Welded...... For stor- 
age, pressure vessels and processing 
equipment built to ASME Code speci- 
fications to meet all insurance re- 





quirements. Company makes avail- 

able upon request, ‘Tank Talks.” 

3478 *R. D. Cole Mfg. Co. 
Tanks, Bulk Material...... Ideal for 


buildings with limited headroom. 
Standard or special sizes available. 
Low installation cost. For details on 
bulk material tanks and conveying 
equipment, Bulletins 529, 549. 
438 *Day Co. 





Tanks, Storage...... Booklet reviews ap- 
plications, dimensions, capacities, 
plate specifications and weights for 
tanks. Discusses manufacturer’s fa- 
cilities, experience with standard and 
special tanks and vessels. 
442B Graver Tank & Mfg. Co. 





Tractor-Shovels...... The HA “Pay- 
loader’ and the larger model HAH 
do the work of four previous units. 
Ideal for any bulk materials you have 
to scoop-up, load or spread. Full de- 
tails made available upon request. 
58-9 *Frank G. Hough Co, 





Transport Systems, Pneumatic...... Tllus- 
trated 16 p. brochure details line of 
pneumatic transport systems. _ In- 
cludes: technical and operating data; 
installation; application information ; 
etc. Catalog No. 52F. 

L466 *Kennedy-Van Saun. 





Trucks, Fork...... Company offers litera- 
ture describing Safety Diesel Fork 
Trucks, which are being used at a 
growing number of plants where ex- 
plosive conditions exist. Gives fire- 
proof safety & handling efficiency. 
20 Allis-Chalmers Mfg. Co. 


Trucks, Fork...... Baker “FG” gas trucks 
feature: heavy-duty industrial truck 
engine operates at optimum RPM for 
least strain and abuse; pistons are 
balanced to grams instead of ounces. 
Request bulletins. 

374 Baker-Raulang Co. 








Trucks, Lift...... Informative, 24-page 
booklet was prepared for use as part 
of operator-training program. Covers 
operation of lift truck, preventive 
maintenance, safety and basic ma- 
terials handling. 
442C Hyster Co. 





Trucks, Magnesium...... Series of ten new 
product bulletins covers complete line 
of four-wheel magnesium trucks. De- 
tailed descriptions and _ specification 
data on platform, trailer, box and 
towveyor trucks. 
442D Magline, Inc. 


Weighers, Gross......Bulletin 0356 de- 
scribes E-52 gross bagger which 
weighs and bags in 25 to 100 lb. bags. 
Photos of scaie and components, four 
schematics of feed arrangements and 
dimensional drawing. 

Richardson Scale Co. 
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For the latest developments in 


Chemicals 
Equipment 
Processes 


you'll find our “Guide To Tech- 
nical Literature” right up your 
alley. You can get any bulletin 
or catalog in this listing . . . and 
fast. Simply circle the item’s 
number on the Reader Service 
Post Card and mail. 






























Heating & Cooling 














Boilers, Water Tube...... Vapor Modu- 


latic produces up to 4 hp per sq. ft. 
of area; develops up to 27 hp per 
10004 of weight ; produces up to 6 hp 
per cubic ft. of space used; is a com- 
plete package unit. See Bulletin 586. 








129 *Vapor Heating Corp. 
Burners...... Proper utilization of Ther- 
mal burner characteristics of high 
velocity, high temperature, non- 
luminous flame have obtained remark- 
able results in furnaces, kilns, ovens 
and heat exchangers. Bulletin 108. 
448 *Thermal Research & Engrg. 
Coils, Heating & Cooling...... Stainless— 


Continuous plate type with smooth 
drawn ferrules pressure-expanded to 
produce positive mechanical and 
thermal bond between tube and fin. 





Full details available upon request. 
9la *Marlo Coil Co. 
Condensers, Evaporative...... Stainless— 


3-150 tons. Suitable for indor or out- 
door location. All prime surface con- 
densing coil. Available to your specifi- 
eations. Company makes full details 
available upon request. 

91b *Marlo Coil Co. 





Controls, Furnace Temperature...... Pub- 


lication GER-1206 discusses. basic 
temperature control systems, thermo- 
couples and control instruments, con- 
trol elements and special systems for 
heat treating furnaces. 

443A General Electric Co. 





Coolers, Impervious Graphite...... Details 


the specifications for all models of 
the Impervite  impervious-graphite 
cascade cooler. Includes step by step 
guide for selection of correct model 
and size for a given job. 

443B Falls Industries. 





Generators, Steam...... If you need 10 to 
600 HP and want space-saving, trou- 
ble-free service, request information 
on AMESteam Generators. Company 

makes complete details available in 
— Request your copy. 
*Ames Iron Works. 





Generators, Steam...... Describe the pre- 
engineered, standardized steam gen- 
erators offered in 9 sizes, with capac- 
ities of from 50,000 to 150,000 Ib. 
per hr. Includes drawings & design 
features. Bulletin B-55-4, 

67 *Foster Wheeler Co. 





Generators, Steam...... Vogt steam gen- 
erators are available in bent tube 
types and straight tube forged sec- 
tional header types for solid, liquid 
or gaseous fuels. Product bulletins 
available upon request. 

279 *Henry Vogt Mach. Co. 





Heat Exchange & Process Equipment 
oiecdacics Company offers these types of 
equipment: condensers, evaporators, 
jacketed kettles, ribbon mixers, agi- 
tators, reactors, pressure vessels, heat 
exchangers, etc. Bulletin 810. 

T4380 *Manning & Lewis Engrg. 





Heat Exchangers...... Complete informa- 


tion on construction materials, sizes 
and performance are disclosed in 
Bulletin FH-3 on the Alsotwin fin- 
tube heat exchanger. Units offer in- 
on flexibility at low cost. 

443 Alco Products. 





Heat Exchangers......: Aero heat ex- 
changer cools liquids & gases by 
evaporative cooling with atmospheric 
air, removing the heat at the rate of 
input, controlling temperature pre- 
cisely. Bulletins 120 & 124. 

332 *Niagara Blower Co. 





Heat Exchangers...... Revised bulletin 


presents information about exchanger 
designed for service with practically 
all commercial acid, salt and alkaline 
solutions. Includes selection chart 
and _camacity renee. 

443 Nukem Products Corp. 





—_— 
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The DINGS DYNAMIC way 
to remove tramp iron from . 
ie, moving material | o= o 
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MAGNETIC SEPARATION 
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MAGNETS 


UTES, SPOUTS, DUCTS 
e removal of tramp iron from rapidly moving material is 


assured by Dings new Dynamic Perma-Plate Magnet design. The 
revolutionary step face provides a recessed holding zone out of the 
direct path of the burden to hold iron firmly. Wide gap between 
poles attracts more iron from greater distances through rapidly 
flowing material. 


Here’s w 





2 


a—~ 


These 


@ Perma-Plate is a plate-type 


hy new DYNAMIC Perma-Plate Magnets are better 


Illustration (3) shows a lift 
test, again a static test hav- 
ing negligible bearing on 
the magnet’s ability to at- 
tract moving iron. It is not 


The new Dings DYNAMIC 


of permanent non-electric 
Alnico magnet, designed to 
attract moving iron. This 
proven design is the result 





of hundreds of extensive dynamic in its application. 
dynamic tests . . . not based Illustration (4) shows a 
= leita ‘used static chute test .. . the only true 
es 


test of a plate magnet’s 
As shown by illustrations ability to attract rapidly 
ans A = 2” 4 4 moving iron. THIS IS THE 
gible bearing on the mag- an A CanAPicas Gara 
net’s ability to attract rap- 
idly moving iron. It is not NEW DINGS PERMA- 
dynamic in its application. PLATE MAGNETS. 


new powerful, permanent Alnico V magnets are “best by 


test” for separating tramp iron or iron of abrasion from chemicals, 
plastics, fertilizers, minerals, liquids and wet and dry solids of 


many 


kinds . . . wherever damage to processing equipment or 


contamination of product purity is a problem. They are simple 
to install in existing wood or metal chutes and ducts without 
expensive alterations . . . or Dings can furnish a complete double- 
pass spout magnet assembly, as shown above. Four basic Perma- 
Plate types, each in 35 standard sizes from 4” through 72”, meet 
every requirement. 


DINGS MAGNETIC SEPARATOR COMPANY 








. 4730 W. Electric Avenue 
\ Milwaukee 46, Wisconsin 


a for be rk 1205-D PP356-2/3 
oe ae ee MAIL COUPON TODAY... 


details. 














: DINGS MAGNETIC SEPARATOR CO. 
Beeted sf vo oe g 4730. W. Electric Ave., Milwaukee 46, Wis. 
agnetic Separator a 
Please rush Catalog 1205-D and further details 

Leader for 50 Years H about the new Dings Dynamic Perma-Plates. 

Name. 

Comp 

Address 

City. Zone. State. 































Now, ( stronger thread 
tor bags—at low cost! 





BAGS SEWN WITH ‘SUPER CORDURA” withstand rug- 
ged handling, reducing spillage sharply. 





“SUPER CORDURA”’ permits use of smaller needles, 
yreventing material loss due to sifting. 
£ 8 


SAVE TWO WAYS WITH 
NEW DU PONT “SUPER CORDURA” 


REG. U. S. PAT. OFF. 

High Tenacity Rayon 

@ Bags sewn with it cost less 
@ Cuts cost of closing operation 


Du Pont “Super Cordura’’* gives you 
greater seam strength—yet bags sewn with 
it cost you less. Drop tests prove this 
strength minimizes the danger of seam 
breakage. 

“Super Cordura” 
your own closing operations, too. It lets 
you use one size thread for most jobs, 
meaning reduced thread inventory. And 
it’s treated with a special finish to insure 
good sewability. 

Consider the advantages of bags sewn 
with Du Pont “Super Coedure” the next 
time you order multiwalls . . . and order 
it for use in closing, too. 

E. I. du Pont de Nemours & Co. (Inc.), 
Textile Fibers Department, Wilmington 
98, Delaware. 

**Super Cordura” is Du Pont’s registered trademark 
for its high tenacity rayon yarns. 


saves you money in 


REG. U. s. PAT. OFF. 


Better Things for Better Living ... through Chemistry 


THREAD OF “SUPER ,CORDURA”...easier to sew 
... costs less than conventional thread ... extra-strong 


444 





LITERATURE . 





Heat Exchangers...... Describes Type 
“SSF” stainless steel heat exchangers 
for heating or cooling liquids & gases 
as used in industries where elements 
of corrosion to alloys are encountered, 
Catalog No. 1155. 
462 *Young Radiator Co. 





Heat Exchangers, Acid Resistant...... 
Important data on Swenson type of 
tube mounting, types of corrosion re- 
sistant materials available and advan- 
tages of neoprene ring gaskets avail- 
able in Bulletin SW-200. 

39 *Swenson Evaporator Co, 





Heat Exchangers, Shell & Tube....... 
Pyrex brand glass shell and 
units offer these advantages: resist- 
ance to corrosion, elimination of for- 
eign material, simplicity of design and 
easy maintenance. Bulletin PE-33. 

*Corning Glass Works. 





284-5a 
Heat Recovery Systems...... Digester 
heat recovery for pulp and _ paper 


mills is covered in booklet. Discus- 
sion tells advantages of direct-contact 
condensers and indirect surface con- 
densers for recovering heat. 

444A Swenson Evaporator Co. 





Heaters, Circulation...... Bulletin pre- 
sents Case Studies concerning the use 
of Chromalox electric heaters. In- 
cludes cases of the heating of fuel 
oils, steam, air and other gases. Full 
details in Bulletin F-1587. 

82 *Edwin L. Wiegand Co. 





Heaters, Gradiation...... Makes available 
detailed literature—‘‘Try the Gradia- 
tion Heater for Economical Ethylene 
Production” and Bulletin 103, ‘‘Gradi- 
ation Heating for Petroleum and 
Chemical Processing.” 

214 *Selas Corp. of America. 





Heaters, Liquid....Leaflet presents prin- 
ciples, methods and advantages of 
liquid heat-transfer media used at 
low pressure in closed systems. De- 
scription serves as a supplement to 
Catalog 162. 
444B S. Morgan Smith Co. 





Heaters, Thermal Liquid...... Company’s 
thermal liquid heaters offer these ad- 
vantages: accurate temperature con- 
trol; high heat transfer rates; low 
cost, low pressure operation; heat on 
demand. See Bulletin TLH. 





340 *International Boiler Works. 
Heating Systems, Dowtherm...... De- 
scriptive .information on Dowtherm 


heating systems for processes requir- 
ing precision control of high constant 
temperatures at low pressures, in Bul- 
letin ID-54-5. Request your copy. 

36 *Foster Wheeler Corp. 





Ovens...... Popular throughout the Plas- 
tisol industry where uniform tem- 
peratures are required. Used to de- 
termine curing and _ baking tem- 
peratures, and for batch production 
of large items. “Ovens for Industry.” 
349 *Kirk & Blum Mfg. Co. 





Towers, Cooling ...... Stainless—2-150 
tons. Suitable for indoor or outdoor 
location. Marlo heat transfer equip- 
ment now available to your specifica- 
tions. Company makes full informa- 
tion available upon request. 
9le *Marlo Coil Co. 





se Cooling...... These two brochures 

should prove helpful: “Comparative 

Performance of Cooling Tower Pack- 

ing Arrangements” and ‘‘Answers to 

15 Questions about Prite hard In- 
oo Draft iat ty Towers.’ 

130 . F. Pritchard & Co. 
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Towers, Cooling...... Detailed specifica- 
ions complete with dimensioned 
awings are shown in_ Bulletin 
5.1.802 on LoLine cooling towers. 
Structural and mechanical features 
ire illustrated with photographs. 
145A J. F. Pritchard & Co. 
Traps, Steam...... Major reductions in 
steam trap installation and mainte- 


work and cost can be achieved 
on one make of 


nance 
by standardization ; 
trap, Which, in turn, permits stand- 
ardized hookups. Steam Trap Book. 
389 *Armstrong Machine Works. 





raps, Steam...... Give faster, 
effective condensate removal. 
ful valves action, positive shut-off, 
high capacity & each unit service 
tested. For more details, request new 
Bulletin No, 10-55. 
35 *W. H. Nicholson & Co. 


more 
Power- 





Traps, Steam......New Sarco type TD 
steam trap is machined from a solid 
block of stainless steel. Has only 3 
parts... cap, disc and body... and 
an even a valve- closing mechanism. 
Full details available in Bulletin 257. 
287 -*Sarco Co. 





¥aperies rs, Dow Cherm... Completely 
packaged, gas-fired Eclipse Dowtherm 
Vaporizers give fast, uniform process 
heating, and their low operating pres- 
sures makes them safer. Full details 
available in Catalog A-100. ’ 
344 *Eclipse Fuel Engrg. Co. 





yee Many of JDucon’s 
maintenance - free centrifugal air 
washers help transform waste into 
wallboard. Company makes literature 
on this and other Ducon efficiency- 
engineered dust collection equipment. 
321 *Ducon Co. 


Washers, 





Washers, Air...... Stainless steel air 
washers custom built to your specif- 
cations for: washing, cleaning, 
humidifying, dehumidifying, heating, 
and cooling. Company makes full de- 
tails available upon request. 





91d *Marlo Coil Co. 
Washers, Fume...... New Cyclonaire, 
though only a fraction of the size, 


offers more fume removal capacity 
per dollar of cost than any custom- 
built unit. First complete “Packaged” 
fume washer. Bul. FW-4. 

138 *U. S. Stoneware Co. 





Instruments & Controls 








Analyzers, Gas...... L&N Thermal Con- 
ductivity Gas Analyzers feature: ac- 
curacy, sensitivity, stability, fast re- 
sponse, interchangeable cells, _ ete. 
Company makes complete details 
available in Folder ND46-91(2). 

108 *Leeds & Northrup Co. 

Analyzers, Infrared......New brochure 


deals with Bichromator dispersive in- 
frared plant instrument for measur- 
ing single components continuously. 
Outline of features and specifications, 
also schematic diagram. 

5B 





44 Perkin-Elmer Corp. 
Analyzers, Thermal Conductivity...... 
Principle, construction, operation and 


features 


of Condu-Therm analyzer 
anc 


Acratron Electronic recorder in 





new 12-page color catalog. Special 
section on gas sampling systems. 
445C0 Hays Corp. 

Annunciators ...... Catalog deals with 
self-policing visual and audible an- 
nunciator systems. Gives. selection 


data, wiring for alarms, sample alarm 
sequences, and other valuable engi- 
neering and installation data. 

445D Scam Instrument Corp. 


.illustrated, 100 
to use DH and chlorine 
water supplies, process 
Solutions, production processes in 34 
basic industries. Covers complete line 
of comparators. 

Lass *W. A. Taylor & Co. 





Comparators...... Fully 
p. tells how 


control for 
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ONE-COAT 


HEAVY DUTY 
PROTECTIVE 
COATING 


ONE COAT = 10 MILS 


Providing outstanding resistance to 
a wide variety of chemicals, acids, 
alkalies and solvents, SERIES E-900 
COATINGS offer the same protec- 
tion afforded by up to ten coats of 
conventional paints. In addition, 
SERIES E-900 COATINGS assure 
long lasting protection to severe 
weathering. 


These new coatings can be applied 
by brush or roller coat after the 
addition of a hardening agent. Regu- 
larly available in clear . . . white . 
gray ...or sea-foam green. At nor- 
mal temperatures, SERIES E-900 
COATINGS are dry to touch in 
about six hours. 








7299-CC 


Write today for 
TECHNICAL BULLETIN E-900 






RECOMMENDED APPLICA- 
TIONS INCLUDE: § structural 
steel... tank exteriors. . . lining for 
industrial water tanks... tank truck 
exteriors ... stacks... exhaust fans 

.. concrete piers for plating foun- 
dations...floors under storage 
tanks... building walls... pit walls. 


SERIES E-900 COATINGS are 
high solids modified epoxy formu- 
lations which result in superior 
toughness, resistance to abrasion 
and superb adhesion to practically 
any type of clean surface. Because 
of high solid content, 95% of . 

the applied thickness is con- a 
verted to a protective film. 


THE CEILCOTE COMPANY INC. 
4836 RIDGE ROAD 


* Birmingham, Alabama + Buffalo, New York + * Chicago, Illinois 
* Detroit, Michigan + Evansville, Indiana * *Houston, Texas + Kansos City, Missouri 
los Angeles, California * *San Francisco, California » Seattle, Washington * * Springfield, Moss. 





CLEVELAND 9, OHIO 


* *Cleveland, Ohio 


* Warehousing 


445 











New...and in stock/ 


Ampco Centrifugal Pumps 


in 316 Stainless 


New, high-speed pumps for handling clear liquids 


Hydraulic range and fine slurries not corrosive to GR. 316 SS. 


includes capacities 
to 600 gpm., 
heads to 160 feet. 


tures which, until now, have been available 
on special order for custom-built models: 


7. Correct-design closed impellers — for greater 


Pedestal assemblies efficiency, longer life. 


available for 


, sive repairs, reduce down-time. 
base-mounted coupling aaaies 


eee. eliminate worn shafts, cut maintenance costs. 
Ask your Ampco Pump Distributor to show you 
Close-coupled how these off-the-shelf pumps are easily adapted 
connections fit NEMA to the particular requirements of your specific 
standard pump motors. application. Write for his name—and Bulletin P-3C. 


AMPCO METAL, INC. 


Dept. CE-3 Milwaukee 46, Wis. * West Coast Plant: Burbank, Calif. 


® 
THE METAL WITHOUT AN EQUAL 


AMPCO — ONE-SOURCE SERVICE FROM RAW MATERIAL TO FINISHED PRODUCT 





<< 
CENTRIFUGAL CASTINGS FABRICATIONS 
a ~~ Ez 
EXTRUSIONS SHEET AND PLATE 
eve 





CAST. FLANGES 





LS-=p 


FORGINGS CAST PIPE FITTINGS MACHINED PARTS 


446 


Although stock items, these pumps include fea- 


2. Wear rings — to save the casing, prevent expen- 


3. Shaft sleeves—to give greater operating economy, 


only 
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LITERATURE . 





Computers, Digital...... Company is cur- 
rently compiling a file of new applica- 
tions and papers on various parts of 
systems, both industrial and military, 
This file and periodic additions are 
made available upon request. 

222 *Daystrom Systems, 





Computers, Pocket...... New type pocket 
computer is described in booklet ‘‘Fas- 
cination in Numbers.’ Not only does 
device do ordinary slide rule computa- 
tions but it also solves equations with 
two variables and _ constant. 
446A Graham Transmissions, Ine, 





Computers, Analog...... Booklet answers 
questions on automation and develop- 
ment of control systems. Defines cer- 
tain types of computers and sum- 
marizes applications for each. Lists 
both virtues and _ limitations. 

GPS Instrument Co, 





Controllers, Pneumatic Process...... Tay- 
lor’s Transcope Controller offers these 
advantages: superior performance, 


exceptional adaptability and simple 
maintenance. ag i offers full de- 
tails in Bulletin 982 

24-5 e *Taylor ‘Instrument Cos, 





Controls, Combustion...... Catalog covers 
complete line of automatic controls 
and instruments for the combustion 
industry. It’s first time a complete 
standardized line of this type has 
been catalogued under one cover. 





446C General Controls Co. 
Controls, Liquid and Gas..... Listing of 
all major Simplex equipment for 
measurement and control of liquids 


and gases. Booklet of 36 pages is a 
major revision of earlier volume pro- 
duced in 1953. Request your copy. 

446D Simplex Valve & Meter Co. 





Controls, Liquid vee Standard 
models can be easily adapted to meet 
any special requirements for pressure, 
temperature or corrosive liquids... 
and usually at little extra cost. Re- 
quest catalog data. 





346 *Maegnetrol, Ine. 
Controls, Power Plant...... Booklet 10224 


reviews in detail combustion and 
boiler feed water control, pressure re- 
ducing, desuperheating and automatic 
soot blowing. Equipment available 
as single package or individual units, 
446E Blaw-Knox Co. 





Controls, Pressure...... Three _ bulletin 

pages cover pressure controls—Type 

H5 in Bulletin 5-5; Type J7 in Bul- 

letin 5-7 and Type J40 in Bulletin 5-9. 

Cover specification policy, purpose, 
switch ratings, etc. 

United Elec. Controls Co. 





Controls, Temperature...... Model L-1S 
control covered in Bulletin 106 is used 
for liquids or gases up to 1,000 F. 
Discusses differential expansion op- 
eration, specification of ranges, tube 
sizes and accuracy. 
46G Burling Instrument Co. 





Controls, Temperature ...... Complete 
Thermoswitch line of temperature 
controls is covered in catalog MC-135 
Gives physical specifications, per- 
formance data, temperature ranges, 
modifications and special features. 





446H Fenwal, Ine. 
Controls, Temperature...... New Model 
HL15-10 indicating high temperature 


limit control is a fast-acting, preci- 
sion limit control for protecting 
processing operations. Full details 
available in Bulletin No. 311 
*Partlow Corp. 





Gages, High Pressure...... Strahman high 
pressure gages are used in refineries 
and chemical plants throughout the 
world. Company makes further infor- 
mation available in complete catalog. 
Request your copy. 

L469 *Strahman Valves. 





Gages, Pressure & WVacuum...... Com- 
pany makes complete details avail- 
able on its dial indicating and re- 
cording pressure and vacuum gages. 
SG safety gage feature affords safety 
both in front and back. Bul. 525A. 
L330 *Weksler Thermometer Corp. 





*From advertisement, this issue 
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Ginges, Radiation. .....New radiation 
sage used with strip-chart recorder 
s described in data sheet 10.9-3. De- 
ice makes continuous non-contact 
neasurement of weight per unit area 

of sheet materials. 
447A Minneapolis-Honeywell. 





Gages, Remote Reading......Data_ unit 
‘YL supplement illustrates and de- 
scribes new inclined Truscale remote 
eading gage. Design gives maximum 
visibility of gage mounted either on 
high or low installation. 
147B Jerguson Gage & Valve Co. 





Indicators, Portable... ... Compact, light- 
weight unit weighs under 4 Ibs. and 
measures only 4"x5”"x6". Yet it has a 
double seale 234 inches long. Com- 
pany makes further information avail- 
able in Bulletin 64-E. 

B4A75 *Thermo Electric Co. 





Instrument Systems...... Attractive 20- 
page booklet “Your Next Move for 
Profit and Progress” shows how vari- 
ous members of Consolidated group 
and their instruments can reduce the 
guesswork in doing business. 
4$47€ Consolidated Electrodynamics. 





Instrumentation, Electronics ..... . The 
jatchetron is . . . Fairbanks-Morse 
electronics instrumentation plus accu- 
rate weighing in the Fairbanks-Morse 
tradition. New bulletin gives many 
suggested applications. Bul. ED-14. 
112 *Fairbanks-Morse & Co. 





Instruments, Dewpointer...... 4 Alnor Dew- 
pointer makes it easy to achieve con- 
sistent accuracy. Means faster read- 
ings with no time lost calculating 
variables. Complete details available 
in Dewpointer Bulletin. 

R466 *Illinois Testing Labs. 





Manometers...... Norwalk manometers 
meet the requirements for a sturdy 
dependable gage that will stand abuse 
and rough handling without breaking. 
Service and Universal types have un- 
breakable plastic tubes. Bul. 3100M. 
447D Norwalk Valve Co. 





Meters, Flow...... 1700 Series Flowrator 
meter and all-metal Fig. 52 armored 
Flowrator meter give you a_pre- 
dictable calibration performance in all 
ranges doing away with necessity of 
individual calibration. 

159 *Fischer & Porter Co. 





Meters, Flow......Multi-valve Fluidom- 
eter installations are available either 
jacketed or  unjacketed and are 
“tailor-made” to fit the particular job. 
Company makes details available in 
Bulletin F1-56. 

B479a *Hetherington & Berner. 





Meters, Turbine Flow...... Flow metering 
systems based on bearingless turbine 
type flowmeters are discussed in 6- 
page leaflet. Other elements in sys- 
tem are converters, totalizers and 
recorders, 
447E Potter Aeronautical Corp. 





Pyrometers, Portable Potentiometer...... 
Model 9B improved Pyrotest is only 
portable potentiometer Pyrometer 
with interchangeable direct-reading 
scales. Checks and calibrates thermo- 
couple temperature instruments. 
447F Technique Associates. 





Recorders, Pulp Brightness...... Data 
sheet 29.5-2 tells to apply Brown’s 
Electronik instrument to record and 
control bleaching of paper pulp 
through measuring brightness con- 
tinuously with Allegany meter. 
447G Minneapolis-Honeywell. 
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the IMPACT 
of VISCOSITY 





Like color, pH, stability and composition, the flow 
properties of any material... its Viscosity ...isa 
product dimension which can’t be ignored! Accurate 
viscosity measurement, evaluation and control can turn 
chance to science ... waste to wealth. 


Today, thousands of profitable processes depend 
upon accurate viscosity control and upon Brookfield 
viscosity measuring instruments. A fully-descriptive 
brochure — devoted to viscosity in general and 
illustrating Brookfield viscometers and allied equip- 
ment is yours without obligation. Write today! 





The World’s Standard for Viscosity Measurement and Control 


forooktield e288 


STOUGHTON 13 MASSACHUSETTS 
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i FOR IMPROVED FURNACE CIRCULATION 


Through the use of a THERMAL High Velocity 
burner production for a given size furnace / 
can be substantially increased or furnace 
size for a given rate or production can 
be decreased. 


a (1) Combustion 90% completed within the 
ig burner itself. 
(2) Convection is a predominant means of 
heat transfer. 


velocity (3) High exit velocities (300 to 500 ft/sec) 


of products of combustion. 









(4) Identical flame characteristics with oil, 
gas or combination gas-oil burner. 


(5) Heat release rates of 10,000,000 
BTU/hr/cu ft of combustion space. 


- (6) Flame length, regardless of fuel used 
™. is seldom more than one foot in length. 


Wi By proper utilization of the THERMAL 
burner characteristics of high velocity, 
high temperature, non-luminous flame, re- 
markable results have been obtained in 
furnaces, kilns, ovens and heat exchange 
equipment of all types. Let us analyze the 
effects possible in your facilities or describe 
the specialized heat equipment designed 
and built by THERMAL. Write for Bulle- 
tin No. 108. 











WW\07777/ 
; Gas, Oil & Combination Burners 
Thermal Products & Services Heat Exchangers e Air Heaters e 
Seon eee TL a ee “""" Submerged Combustion « Combus- 
tion & Heat Transfer Equipment 
Ma\ 


THERM™MAL 


Thermal Research & Engineering Corp. 


CON SHO 10 GK EIN 6 OPO EVNGEN'S: Y -EOVACNIICA 
REPRESENTATIVES IN PRINCIPAL CITIES 
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LITERATURE ... 





— 
Recorders, Temperature '§ and Pressure 
eS ee Brochure 1021 describes work- 


ings and advantages of filled-t ube 
system recorders. Illustrations inci ide 
blueprints that show makeup, in- 
stallation and operation. 

448A Burgess-Manning (Co, 





Regulators, Temperature ...... Foster 
manufactures a complete line of regu. 
lators for use in power or. process 
plants, laundries and business build- 
ings—for hot water storage heaters, 
ovens, driers, ete. Bul. T-101. 

R455 *Foster Engrg. Co. 





Kegulators, Temperature ...... Fulton 
Sylphon No. 999-T temperature regu- 
lator provides the accuracy and sim- 
plicity that mean lower first costs— 
lower maintenance costs—and lower 
processing costs. See Catalog 1)-BEC, 
61 *Fulton Sylphon Diy. 





Relays, Speed Sensor...... Relay that al- 
lows use of speed as a controlling 
quantity is shown in Bulletin SSR- 
2.1. Starts cycles automatically after 
preset speed is reached. Also used 
as over or under speed limit. 
448B Machinery Electrification. 





Regulators, Self-Operated ..... Bulletin 
C-655 describes Series 655 © self- 
operated regulators that control pres- 
sures of water, steam, oil, gas or 
other fluids. Regulators also used as 
air-operated shutoff valves. 

4480 Fisher Governor (Co, 





Rotameters......New bypass rotameter 
measures high fluid flow rates in 
pipes above 2-in. size. It eliminates 
need for overload cheeks, seal pots 
and equalizing valves. Details in new 
Bulletin 116. Available upon request. 
448D Brooks Rotameter Co. 





Transmission Systems, Pneumatic...... 
Laminair pneumatic transmission sys- 
tem discussed in Bulletin 750 provides 
a sensitive and accurate type of in- 
strumentation. Output pressure varies 
directly with fluid flow. 
448E Simplex Valve & Meter Ce 





Transmitters, Pressure...... Style H elec- 
tric transmitter for low differential 
pressure discussed in new bulletin 501. 
Illustrations show construction, di- 
mensions and operation. Small differ- 
entials measured without hysteresis. 
448F Burgess-Manning Co. 





Variators, Speed...... Cleveland = speed 
variator gives stepless speed over a 
full 9:1 range—from 1/3 to 3 times 
input speed. Output speed can be ad- 
justed by either a hand wheel or by 
automatic remoe control. Bul. K-200. 
12 *Cleveland Worm & Gear Co. 





Viscometers ...... Industrial instrument 
measures viscosity of materials under 
actual process’ conditions. Design 
based on principle that’s been proven 
and accepted in laboratory instru- 
ment. Four-page descriptive bulletin. 
448G Brookfield Engineering Lab. 





Pipe, Fittings, Valves 





Adapters, Tube Fitting......New 12-page 
catalog 4360 shows straight thread 
plugs and adapters, O-rings for 
straight thread fittings and steel and 
brass pipe fittings. Specifications tabu- 
lated for each part. 
448H Parker Appliance C 


is 





OME. c.0 owe Type “R” coils are specially 
designed for installations where fre- 
quent mechanical cleaning of the in- 
side of the tubes is required. Com- 
plete drainability, easily cleaned, high 
heat transfer. Catalog R-50. — : 
334 *Aerofin Corp. 





Couplings, High Pressure......> 
design seals lines positively and auto- 
matically when you disconnect, opens 
to full, free flow when you connect. 
30th operations done instantaneously. 
Cutaway dwegs., engineering data. 
44851 Snap-Tite, Inc. 
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Coupiings, Pipe...... Now approved by 
he Underwriters’ Laboratories for 
azardous fluids is the all-steel Quik- 
Joint pipe coupling. No pipe threads 
needed. Good for pressures to 2,000 
si. Details in bulletin. 

H49A Guardian Products Corp. 





Fittings, Flareless vi Catalog 
{320 covers flareless type Ferulok 
ibe fittings with the visible bite that 
is especially suitable for heavy wall 
ubing. Includes fittings to mount 
new SAE straight thread boss. 
149B Parker Appliance Co. 





Fittings, Hose ...... Catalog 4431 de- 
scribes reusable Hoze-lok fittings used 
with cotton-covered single-wire-braid 
hose for Freon 12 service. Fittings 
with male pipe threads, 45 deg. or 37 
deg, flare nose or swivel nut. 

1490 -arker Appliance Co. 





Vittings, Stainless & Alloy Steel...... 
When heat or corrosion add to your 
pressure piping problems, protect 
pipe joints with ... forged stainless 
or alloy steel fittings. Full details 
available in Bulletin S-1-55. 

150 *Watson-Stillman Fittings. 





Fittings, Vacuum Conveyor...... Vacu- 
Flo fittings and tubing for vacuum 
systems and lines conveying liquids, 
gases and solids provide maximum 
load capacity and top performance. 
Details in 6-page bulletin. 
449D H-P Products. 





Flanges, Back-Up...... Line of forged 
carbon steel back-up flanges have 
found wide acceptance in stainless 
and other alloy piping installations 
of lightwall pipe. Request flange 
dimensional slide rule and catalog. 
347 *Camco Products. 





Flanges, Insert...... Sifco stainless insert 
flanges offer flexibility of installation, 
lower maintenance. fewer replace- 
ments. They eliminate the problem of 
bolthole alignment. Request full de- 
tails and catalog. 





R465 *Stainless Insert Flange Co. 
Guide, Valve Selection......Now avail- 


able, newly revised edition of ‘‘Guide 
for Selecting Valves, Boiler Mount- 
ings, Lubricating Devices.”’ For easy 
reference, 24 pages of tables and data 
are completely indexed. 

449K Lunkenheimer Co. 





Hose, Metal, Flexible...... Produced in 
various alloys of stainless steel—in 
monel, bronze, and carbon steel. Ideal 
for use with high temperature and 
high pressure corrosive gases, Full 
details in Bulletin 21-A. 

63 *Atlantic Metal Hose Co. 





Hose, Metal, Flexible. ..... Engineered and 
manufactured to absorb the costly 
beating your piping system is now 
taking . .. efficiently and econom- 
ically. Company makes details avail- 





able in Bulletin IND 4. 
431 *Packless Metal Hose. 
Hose & Tubing, Metal, Flexible...... New 


catalog simplifies selection and order- 
ing of metal hose and tubing for in- 
dustrial equipment and maintenance 
applications. Complete details avail- 
able in Catalog G-560. 

213 American Metal Hose Div. 





Nozzles, Spray...... Company provides a 
4S p. industrial catalog with full data 
on thousands of standard and special 
nozzles—for every type of spraying. 
Also information on related equip- 
ment. Catalog No. 24 
TATA *Spraying Systems Co. 
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Any bulletin or catalog . . . 
yours for the asking 

You can get any publication in 
this literature listing by circling 
its key number on the Reader 
Service Post Card (inside back 
cover). Replies will reach you 
direct from the manufacturers. 
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INDUSTRIAL 
WIRE CLOTH 


in BULK 
or 
FABRICATED PARTS 


: 
& 
: 
= 
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COMPLETE LINE 


Nine weaves ranging from 
the finest to the coarsest, in 
any metal or alloy. 


ACCURATELY WOVEN 


Individual loom operation and 
careful inspection just before 
shipment assure accurate mesh 
count and uniform mesh size. 


PROMPTLY DELIVERED 


Most bulk orders are shipped 
immediately from stock. If 
your needs are for less fre- 
quently used types, we'll 
schedule our looms to fill your 
order without delay. 





In fabricating parts... 
filter leaves, strainers, siz- 
ing screens ... we'll work 
from your prints or draw 
up prints for your OK. 



















LET US QUOTE on your next order 
for wire cloth. Call your Cam- 
bridge Field Engineer—he's listed 
under “Wire Cloth” in the Yellow 
Pages of your ‘phone 
book or write for 
FREE 80-PAGE CATA- 
LOG and stock list. 





The Cambridge Wire Cloth Co. 


| METAL 41 -|- SPECIAL Department G, 
! CONVEYOR +} + vagy Cambridge 3, 
BELTS +} + FABRICATIONS Maryland 


IN PRINCIPAL INDUSTRIAL CITIES 


449 





When HEAT or CORROSION Add to a 


Pipe, Corrosion Resistant...... Bulletin 
eed gives dimensions, weights and liirst- 
our ressure | Ing ro ems ing pressures for Schedule 40 and 
eee 80 PVC pipe. Available in both un- 
plasticized and high-impact PV¢ In- 
stallation instructions. 
H. 








r cM 450A N. Hartwell & Son, 
Pipe & Fittings, Jacketed...... Bulletin 
discusses. standard jacketed tittings 


for maintaining uniform temper: ture 
(hot or cold), jacketed spring loaded 
plug valves, jacketed we'ded = stee} 
fittings, etc. See Bulletin J-56. 

B479b Hetherington & Berner, 





Pipe, Hard Rubber...... Heat-resistant 
nitrile hard rubber pipe handle in- 
organics at 250-275 dee. F ‘ also 
resists wide range of organic chem- 
icals at room temperature. For details, 
see Bulletin 96-A. 











326a *American Hard Rubber Co, 
Pipe, Plastie...... General-purpose mod- 
erately priced = rubber-plastic — pipe 
handles most common chemicals to 
170°F . . . except few strong acids & 
organic solvents. Touvh, odorless, 
tasteless. Bulletin No. 80. 
326¢e *American Hard Rubber Co. 
Pipe, Polyvinyl Chloride. . .. Describes 1 


Ryertex-Omicron PVC rigid type un- 
plasticized pipe. Gives engineering 
data on pipe & lists over 200 chem- 
icals it will convey without being 
attacked. Technical Bulletin No. 80-3, 
277 *Joseph T. Ryerson & Son. 








Pipe, Rigid...... Koroseal rigid pipe is yV 
exceptionally easy to install. Can be 


Protect Pipe Joints with... 4:0 | : threaded with standard pive threading 





valves and fittings. Full details avail- 
able in booklet. 
If *B. F. Goodrich Industrial 


FORGED S i AINLESS or ; Pipe, Saran Lined...... Saran lined pipe, Vi 
fittings and valves cut corrosion costs 


can be cut in the field with 

















available pipe fitter’s tools. Liquid 
never touches metal in saran lined 
ve pipe. Request details. 
“a 137 *Saran Lined Pipe Co. 
Thermopiles...... Conversion of infrared Vi 


energy into electrical energy that is 


IN CORROSIVE SERVICE your pipe joints take a beating—fluid suitable for amplification and meas- 


urement by means of thermopiles is 





velocity and turbulence accelerate corrosion wherever there described in a new 12-page brochure 
is a change in direction of flow. eee CORREO EES ee ee 
AT HIGH TEMPERATURES structural changes in the metal can p SON ee es OF coeeieesd ae ee ™ 
cause loss of strength and subsequent failure. gas trap described in’ Bulletin 501. 
Trap combines magnetic, pneumatic 


and automatic action. Pressure range 




















Those are good reasons for “playing it safe” in high pres- of trap is 10 to 200 psig. 
i P 4506 Hank ; 
. . A 50€ ankison Corp 
sure service with W-S Forged Stainless or Alloy Steel Pipe 
any . P cc ‘ ° . : Tubes, Cabled...... 12 p. technical bulle- Va 
Fittings. W-S Stainless Fittings resist corrosion in a wide tin describes cabled tubes for in- 
: : . ° str nts & controls, titled “Crescent 
variety of process liquids and gases and high temperature caneen teatiieahe Wraiens”. Deen 
‘ i j > types of Multitube & methods of in- 
steam. Available in Types 304, 316 and 304 L. stallation. Bulletin 356-H. 
W-S All S 1 Fitti P ‘dati d hiti R T4738 Crescent Insulated Wire. 
“SA oy tee! ittings resist Oxi ation an grap itization eaten "Gaukae a eae Val 
and retain their high strength in high pressure—high tempera- Offers four tubes for process con- 
. . densers anc exchangers nan¢ £ 
ture steam lines. Three alloys available—1%4% Chrome-%% heavy concentrations “of hydrogen: 
¢ ) arsenical admiralty, arsenical alumi- 
Molybdenum and 2'%4% Chrome-1% Molybdenum and 4-6% ae tenes aceeeak cee Ge 
Chrome-'2% Molybdenum. 303 *Bridgeport Brass. Co. 
See .There’s an Ace hard rubber, Val 
W-S Forged Stainless and Alloy Steel rubber-lined, or | plastic-lined valve 
Fittings can be obtained in Screw-End phragm, gate and check types. Lists 
rf chemicals handled in Bulletin CE-92. 
Type for 2,000 lb., 3,000 lb., and 6,000 lb. Request your copy. ; ee 
WOG service; Socket-Welding Type for — oe val 
, J Lir f steel valves feature : 
Schedules 40, 80, 160 and Double-Extra w ienandadle auevulica ak at mainte 
»¢ ine Se ‘ st] anc ‘ost. Gate, glot and che 
Heavy Pipe. Send today for bulletin S-1-55. iveee Mondie suet sorane 
pressure, high temperature services. 
° oe — = | i ails in Catz x 20. 
Write to W-S Fittings Division, H. K. Porter Set ee eee Wanee nee 
Company, Inc., P.O. Box 95, Roselle, N. J. Vaives:.......< Features: non-sticking; no Valy 
metal-to-metal contact; needs no 


lubrication; requires no _ packing; 
renewable sleeve & plug. Details on 


KF W-S FITTINGS DIVISION | resent ceeve © oes, Oe 
a copy of Bulletin V/4b. ‘ ‘a 

| 305 *DPuriron Co. 

| —— —_—. 

) H. K. PORTER COMPANY, INC.) aii savertisoment, this issue os 
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rst- release valves for pressures up to 500 
ind lb, are shown complete with specifica- 
un- tions and capacities in Bulletin 856. 
In- Outstanding features assure leakproof 


tin Valves, Air Release...... Heavy duty air | 
service, | 





Son. 451A V. D. Anderson Co. 
etin Valves, Ball...... Double-seal ball valve 
ings constructed entirely of PVC is de- 


| 
ture scribed in new bulletin. It’s first all | 
ded PVC valve offered complete with air | 
steel operator for remote control and 
sequence operations. 

ner. 451B Jamesbury Corp. 





tant Valves, Butterfly...... Rubber lining of 
in- R-S butterfly valves protects entire 
also valve body, gives you corrosion re- 
em- sistance with maximum economy. 
ails, Complete SMS line to meet your fluid 
control problems. Request data. 

Co 350 *S. Morgan Smith Co. 





nod Valves, Control...... Super 70 Series con- 
pipe trol valves offer: accurate response 


s 
Saves with 
s to from topworks; greater stability 


is & through valve; self-actuating closure | 5 . - 

less. with float ring. Company makes de- Sly Filter collects dust from Dust from mixers is drawn 
tails available in Catalog 70-11. | mixers and slip house. through ducts to filter, 

- Co. 79 Black, Sivalls & Bryson. 

ribes Valves, Diaphragm Packless......New, | _ é 


un- compact Brie penne for vac- : 
ring uum and refrigeration service and | — 
nem- control of hazardous and expensive | : = 4 D T] $ T. F | LT E R $ 
eing fluids is described in Bulletin 101-B. : ’ 


gi-%. Connections either flare or O.D.S. 
Son. 451C Henry Valve Co. | 


<" Insulator Maker 
/ 











ye is Valves, Fittings & Flanges, Drop Forged 
n be Steel... was See 400 p. catalog for com- 
ding plete line of drop forged steel valves, 
seal fittings, and flanges for oil, steam, 
vail- water, air, gas, & refrigeration serv- 


trial 236 *Henry Vogt Machine Co. 
pipe, Valves, Gate...... Crane 33XL cast steel 
costs gate valves are tough enough to with- 
with stand hot, corrosive liquors. Body 
iquid seat rings, liners and flange faces are 
lined 18- 8 SMo alloy, integrally welded. 
“Valve Performance Facts.” 

e Co. 233 *Crane Co. 








rared Valves, Gate......Crane Ni-Resist alloy 
at is cast iron gate valves have substan- 
neas- tially greater resistance to corrosion, a ‘ i 
les is erosion and wear than ordinary cast ; 7 sas . 

Haire: iron valves, yet cost very little more. | Sly Filter handles 32,452 c.f.m.—keeps sawing and machining operations dust-free. 
vices. See Circular AD-2047. 

h Co. 397-8 *Crane Co. 


pens Ae s 
Bn. vawes: Gate----; pening sate vaves are | WO Dust Th roughout the Processing Cycle 
501. most services ... and for pressures 


matic up to 1500 pounds. Feature fully re- 
range volving double disc parallel seat 









































principle. Bulletin No. 5003. At this company, worker morale and efficiency remain high 
‘ar 33 * : : 
Beas : Darling Valve & Mtg. Co and overall plant maintenance costs low. The reason: annoy- 
nue Valves, Lubricated Plug...... “ : ; 7 uta 
~ wtion Teton Cathar sariiia eaten to ing, destructive dust created in making electrical insulators 
— a a ag Ripe gg it cannot escape to cause discomfort to employees or damage 
or tinuk icatiaee to equipment. Three Sly Dust Filters collect all the dust 
We: = ee | from ball mills and slip house, from mixing machines and 
ee Valves, Needle......The Marsh needle | . oye : 
gk valve is now available in 416 stainless storage bins, and from a multiplicity of sawing and 
dling e roughnou 1s arantee or aa : 
omen peenion age eg O10 0,000 psi. | machining operations. 
alumi- or complete details aw. ulletin . : - 
uplex. ee de | Learn why Sly Dust Filters offer important advantages in 
“4 Valves, Packless...,..Complete line of | greater filtering capacity, space-saving installation, auto- 
valve packions qalves ‘to handle poureoss | matic control, easier bag replacement . ... Learn how Sly’s 
a 1a- . . . . > . . . . 
Lists pong egg oo for specifying | greater experience in designing, building and installing 
CE-52. ’ n selec- 
tion charts. i i m tantial savings in 
ner Co. 451D Robertshaw-Fulton Controls Co. | dust — — equipment — ean subs g 
feature Valves, Relief and Back Pressure..... | yo ee 
nainte- top works of new line of relief and 
chec ck pressure valves are protected by 
» high- os’ uno Sik cole a peg ag | SEND TODAY FOR BULLETINS 98 and 102 
orvices. co Sives up to | 
stg. On =! and 250 ¥. oe Co. | Designers and Manufacturers of: Dust Control Systems, 
— Vv Industrial Ovens, Blast Cleaning 
Iz; no alves, Solenoid......New ASCO solenoid i bli Mill: 
ds’ no valve has only three operating parts. SINCE 1874 Equipment, Tumbling Mills. 
acking } aga br iia ban sagged 
ails on operation, up to cycles per 
request minute, converts in 30 seconds. Full 
= So eee eee | THE we we SLY MANUFACTURING CO. 
ron Co. utomatic Switch Co. 
—— dicen 4771 TRAIN AVENUE °* CLEVELAND 1, OHIO 
*From advertisement, this issue OFFICES IN PRINCIPAL CITIES 
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For a Trouble-free, Economical ‘“‘Long Run’ 


SPECIFY MORRIS PUMPS... 


@ The Morris Pump operating right now will 
continue to function efficiently for many years to come. 
Long periods of testing have proved that. 


Every pump built by Morris Machine Works is extremely 
rugged, dependable, trouble-free; operates with 
minimum attention . .. cuts maintenance costs... 
can be quickly dismantled for inspection, avoiding 
lengthy and expensive lay-up time. 


Exacting engineering and design at Morris results in 
pumps that are really better in the long run; that give peak 
performance for both present and future needs. 





& FREE SERVICE morris engineers 





will gladly recommend the pump best 2 ., 
suited to your size, capacity and specifi- : : 
cati Send y data today. % % 





.. CENTRIFUGAL .- 
“vo... PUMPS 


Sales Offices in Principal Cities 


MORRIS MACHINE WORKS - BALDWINSVILLE, N. Y. 


452 


LITERATURE .. . 





Process Equipment 





Activated Charcoal Systems...... Compre- 
hensive catalog shows how activated 
charcoal is used to recover air and 
solvent, remove odor, purify air, pre- 
serve food. Complete line of equip- 
ment discussed in detail. 
452A 3arnebey-Cheney Co, 





Agitating Equipment ...... Use Nettco 
Flomix to combine liquids and solids 
as they flow through a pipe line. Also 
offer side entering and portable and 
tripod models. Company makes avyail- 
able details in Bulletins 531, 532, 551. 
62 *New England Tank & Tower. 





Blenders-Filters-Meters ...... sowser 
metering controls inventory ; filtering 
improves quality ; blending saves man- 
hours. Company makes complete de- 
tails available in “Digest.” Request 
your copy. 


B476 *Bowser, Ine. 





Blenders, Twin Shell...... Standard model 
Twin Shell for gentle mixing action, 
“TIntensifier” for difficult-to-blend 
materials, ‘‘Liquid-Solids”’ blender for 
blending liquids into dry materials. 
See Catalog 14. 
89 


189 *Patterson-Kelley Co. 





Centrifugals...... 2 \ Reinveld Centrifugal 
ean reduce your Thermal Dryer re- 
quirements as much as 64% over 
conventional filtration methods. Ca- 
pable of handling 1200 gallons per 
hour of feed slurry. Bulletin RC356. 
169a *Heyl & Patterson. 





Centrifugals ...... Batch-Master offers 
choice of perforate and imperforate 


baskets . . corrosion-resistant ma- 
terials manual unloader if de- 
sired. Further information available 


in Bulletin TC-14-56. 
430 *Tolhurst Centrifugals. 





Classifiers......H & P Cyclones are 
standard in stainless steel or with 
rubber-lined aluminum or carbon steel 
bodies. Capable of handling as little 
as 8 GPM, with no upper limits. De- 
tails in Brochure C-954 


169b *Heyl & Patterson. 





Collectors, Sludge...... Circulating Col- 
lector accomplishes positive movement 
of sludge, along the most direct path 
to the draw-off, in the shortest time. 
Company makes complete information 
available in Book No. 1982. 
452B Link-Belt Co. 





Copying Machines...... You can save time 
and money with the all-electric 1957 
Apeco Dial-A-Matic Auto-Stat. New 
special report gives the results of a 
thorough study of engineers’ copying 
requirements. Also free book. 

71-2 *American Phtotocopy Equip. Co. 


Crushers...... Model WC Crusher . 
efficient controlled reduction for scores 
of industries, hundreds of materials. 








Equipped with rolling rings _or 

hammers. Minimum headroom. Re- 

quest complete literature. : 

B473 *American Pulverizer Co. 
Crushers, Gyratory...... New TF gyra- 


tory crusher which produces a big 
volume of fine product is covered in 
Bulletin 127. Outstanding features 
outlined and illustrated. Table of 
sizes and approximate capacities. 

452C Traylor Engrg. & Mfg. Co. 





Dehydrating Systems, Caustic...... Book- 
let SW-203 tells how system cuts 
installation and operational costs to 
less than one half those for a com- 
parable pot-type system. Flow sheet 
details components and features. 
453A Swenson Evaporator Co. 





*From advertisement, this issue 
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Drag Secrapers...... No personnel need 
enter the storage area; a single op- 
erator can recover material from all 
sections by remote control. Operating 
costs quoted as low as 2.1 cents per 
ton for labor, etc. 

360 *Sauerman Bros. 





Dryers......-.- Offer a variety of dryer 
“ models to meet all problems. De- 
signed to dry air, gases or liquids to 
sub-zero dew points at low cost. Con- 
structed of quality — For 
tails, see Bulletin D-100. 
oj *C, M. Kemp Mfg. Co. 





Dryers......- Lectrodryers can dry air and 

“ vases in volume to dewpoints below 

—100°F—can drop relative humidity 

lower than 10%. ‘“‘Because Moisture 

Isn't Pink” describes drying installa- 
tions in many industries. 

68 *Pittsburgh Lectrodryer Co. 





Dryers...... Standard Hersey | Dryers 
“ handle difficult drying jobs with trou- 
ble-free, efficient and economical serv- 
ice. Feature good design, quality 
materials and skilled workmanship. 

See Standard Hersey Bulletin. 
167 *Standard Steel Corp. 





Dryers, Rotary...... Company recom- 
“ mends the Roto-Louvre wherever sen- 
sitive materials are to be precessed. 
Useful when there’s a problem of 
overheating, breakage, variation of 
particle size or floor space. Book 2511. 





133 *Link-Belt Co. 
Dryers, Vacuum, Rotary...... Company 
offers Catalog 720 on “Vacuum Dry- 
ing’... and Bulletin 640 on how the 


Stokes Advisory Service and Labora- 

tory can help you. Company makes 

both bulletins available upon request. 
- * 





44-5 F. J. Stokes Corp. 
Dust Collectors...... Dust Control for In- 
dustry encompasses in 16 pages the 


complete range of dust control equip- 
ment and accessories. Discusses im- 
portance of control, standards and 
efficiency. 

453B Pangburn Corp. 





Dust Filters...... Sly dust filters offer 
important advantages in greater 
filtering capacity, space-saving instal- 
lation, automatic control, easier bag 
replacement. Full details made avail- 
able in Bulletins 98 and 102. 

451 *W. W. Sly Mfg. Co. 





Feeders, Self-powered ...... Technical 
Bulletin TP-68-M presents details 
about new self-powered feeder that 
controls feed of dry, free-flowing ma- 
terials at rates from 200 to 2,000 lb, 
per min. Operating range 10 to 1. 
453C Wallace & Tiernan, Inc, 





Filter Fabrics...... The right fabric adds 
efficiency to continuous’ operation. 
Announces availability of a _ fully 
illustrated booklet. “Filter Fabric 
Facts,” describing filter fabric devel- 
opment and application. 

217 *Wellington Sears, 





Filter Leaf...... New ‘“RIM-LOK” Filter 
Leaf provides simple closure of metal 
filter cloth in leaf frame without use 
of rivets, bolts or solder. Made of 
any commercial alloy. Full details in 





3ulletin No. 571. 
456 *Multi-Metal Wire Cloth Co, 
Filters...... Cuno offers a complete line 


of filters including Micro-Klean . . . 
double life replaceable cartridges ; 
higher flow rates in less space; con- 
sistent, uniform filtration. Details 
available in Bulletins. 

440 *Cuno Engrg. Corp, 





Filters, Condenser...... Bulletin covers 
construction, operation- and -specifica- 
tions of Hankison’s Condensifilters. 
They are efficient in operation, rugged 
in construction and easy to service, 
See Bulletin M-7155(R). 
453D Hankison Corp, 





Filters, Dehydrator...... Dehydrafilters 
are designed specifically for single, 
isolated installations of pneumatic in- 
struments and controls requiring small 
volumes of compressed air. Full de- 
tails in Bulletin 302. 
454A Hankison Corp. 





—_—— 
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STAINLESS STEEL 
© “WICHROME” 
“MONEL” 
PHOSPHOR BRONZE 













FILTER CLOTH 
SPECIAL PARTS 
STRAINERS 
SIEVES 

TRAPS 
SCREENS 





Are you using wire cloth or wire cloth parts which must be 
corrosion resistant? Are the service conditions in your plant 
really tough? If you have a problem selecting the proper anti- 
corrosive alloy, Newark Wire Cloth may have the answer. 


Available in all corrosion resistant metals, Newark Wire 
Cloth is accurately woven in a wide range of meshes, rang- 
ing from very coarse to extremely fine. 


If you have a wire cloth problem involving corrosion, please 
tell us about it... we may have the answer. 


ae lire Gloth 


ae COMPANY 
351 VERONA AVENUE * NEWARK 4, NEW JERSEY 
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DURABLA contains more 
high-grade asbestos than 
any other gasket material 


Durabla Asbestos Sheet Packing, 
produced and marketed for almost 
50 years, can be used with proved 
safety wherever gaskets are required. 
It is the one gasket material suitable 
for all temperature-pressure combi- 
nations. 

More than 80% of Durabla Sheet 
is top quality selected asbestos fibre; 
the remainder is a special compound. 
Every square inch of sheet has uni- 
form density, thickness and asbestos 
distribution. It is used for sealing 
water, steam, all oils, gases, alkalies, 
acids, refrigerants and hydrocarbons. 
Comes in eight commercial gauges. 

Durabla gaskets, cut from Durabla 
asbestos sheet, do not look or show 
any signs of creeping or distress at 
1650 psi steam pressure — 850° F. 
Gaskets come in all sizes and shapes. 

Call your distributor or write us 
for bulletin CE-37. 


DURABLA MANUFACTURING COMPANY 


114 Liberty Street 
New York 6, New York 
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Filters, Flow...... Nugent full flow filters 
will remove foreign solids as small as 
2 microns from lube or fuel oil before 
they can reach and damage vital pre- 
cision parts. Full details in free de- 
seriptive a 
348 Vm. W. Nugent & Co, 





Winets ..<......< Harris Floats for any liquid, 
for high pressures, for high tempera- 
tures. Catalog presents data on vari- 
ous sizes, types of floats, and suitable 
metals for different corrosive liquids, 
temperatures. 

BL471 *Arthur Harris & Co, 





Impervious Graphite Equipment...... Re- 
port helps estimate cost and select 
impervious graphite processing equip- 
ment. All standard models illustrated. 
Included in 32 pages are details of 
impervious graphite material. 
454B Falls Industries, 





Kiln Chain Systems...... For wet process 
kilns in cement, paper and chemical 
industries, new chain system is more 
resistant to wear, corrosion and heat, 
Illustrated bulletin shows how to use 
various components of system. 
454C Allis-Chalmers Mfg. Co. 





Kilns, Rotary...... Made for the indi- - 


vidual installation, Traylor rotary 
kilns have been built to 12’0” in diam- 
eter and to 450’0” in length. Company 
makes complete details available in 
Bulletin 11-121. Request your copy. 
372 *Traylor Engrg. & Mfg. Co. 





Liquid Handling Equipment...... Offers 
complete unit designed to do your 
job efficiently—pump, motor and con- 
trol, with pump and motor mounted 
on a single base plate for quick and 
re | installation. Bul. 25C6177. 

22-3 *Allis-Chalmers Mfe. Co. 





Low Temperature Equipment......) vew 
items included in new 16-page catalog 
include liquid oxygen and _ nitrogen 
in-plant transportation and storage 
units as well as highway units and 
vaporizers. Illustrations, charts. 
454D Hofman Laboratories, 





ee Mills for every application are 
listed in 6page bulletin. Includes tri- 
cone, rod, cylindrical, tube, batch, 
conical and disk mills. Also covers 
grinding mill accessories and list ap- 





plications, 
454E Hardinge Co. 
Mills, Hammer...... New long-life, quick- 


change screens are outstanding fea- 
ture of new hammer mill. Life of 
screens has been increased ten fold 
and capacities are higher. Assembly 
dwe., specifications, dimensions. 

454F Strong-Scott Mfg. Co. 





Mills, Roller...... Positive and continu- 
ous precision size control at excep- 
tionally high production rates are but 
two of the numerous _ features of 
Williams Roller ee. re fully 
create new, Ca 

Williams ent Crusher. 


Mixers, Chemical......Bulletin covers the 
Shear-Flow Mixer: for mixing, homo- 
genizing or dispersing; up to five 
times faster; counter-rotating impel- 
lers ; reduces agglomerates = parti- 
cle size ; no —. torqu 
454G Gabb Special “products. 


Mixers, Laboratory. . ... You get as much 
as 20 years’ service from a Lightnin 
Laboratory Mixer. Can run Model F 
at any speed up to 1600 RPM. Four 
other models to choose from. Full 
details available in Bulletin B-112. 
15%d *Mixing Equipment Co. 











Mixers, Portable...... Use in industry re- 
duces costs, saves time, labor and 
secures better and more refined prod- 
ucts. Catalog includes data on con- 
struction, dimensions, specifications, 
ete. 28 p. Bulletin B-108. 

15%e *Mixing E quipment Co. 





trated Ghinier B- Tod, 
157b *Mixing Equipment Co. 
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PLANT 
LOCATION 
FACTS 


on transportation 
costs 


New York State has the most 
complete network of rail, water, 
highway and air routes in the 
world. 

At your request we can de- 
termine the cost of assembling 
a given list of raw materials at 
any one or several locations 
within New York State. We 
will prepare cost and schedule 
data for the distribution of fin- 
ished products from such loca- 
tions to principal points of 
destination throughout the 
United States. The analysis can 
include movements by rail, 
water, highway or air or a com- 
bination of these forms of 
transportation. 

Transportation won’t be your 
only problem in deciding on a 
new plant location. You will 
want complete facts on labor, 
markets, water, available sites 
or buildings, power, fuel and 
raw materials. And you will 
want information on these as 
they apply to the successful 
operation of a specific plant. 


A tailor-made report 


Any or all of the factors impor- 
tant to your analysis will be 
covered in a confidential report | 
to you—tailored to your needs. 

It will be prepared by a profes- | 
sional and experienced staff to | 
cover either New York State | 
locations of your choice, or, if | 
you wish, sites which we will | 
select on the basis of your needs. | 


_ Our booklet, ‘Industrial Loca- | 
tion Services,”’ explains what we 
can do for you. To get your free | 
copy, write me at the New York | 
State Department of Commerce, | 
Room 655, 112 State Street, 
Albany 7, New York. | 


—_— CF, Y Z 


EDWARD T. DICKINSON 
COMMISSIONER OF COMMERCE 
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Under 
the collar! 


( ) 


... THERE’S A FOSTER TEMPERATURE REGULATOR TO CONTROL THE HEAT 
Ta. 





PILOT CONTROL 
LINE 
ee oo J 


ee 


gf 


TYPE T-4 
TEMPERATURE 
PILOT VALVE 










TO HEATING CON 
OR TANK 


ARE YOUR MAINTENANCE : COSTS TOO HIGH 
DUE TO INACCURATE TEMPERATURE REGULATION? 


AYBE they are and you don’t realize it. At any rate it will pay you to investi- 
gate the Foster line of temperature regulators tor controlling temperatures 
of liquids and gases. 

Foster manufactures a complete line of regulators for use in power or process 
plants, laundries and business buildings — for hot water storage heaters, fuel 
oil heaters, pasteurizers, ovens, driers, cookers and other heating and cooling 
equipment. 

They are available in single or double-seated construction; direct or reverse 
acting for cooling. The Foster combination Pressure and Temperature Regulator 
reduces piping costs and assures control of temperature at any pre-determined 
pressure. 

The Foster Type T-10 Temperature and Pressure Reducing Regulator shown 
here, permits not onty the adjustment of the temperature being regulated, but 
also the adjustment and automatic regulation of the maximum steam pressure to 
be applied to the vessel. 

All regulators are manufactured of materials to insure extra long life and 
minimum maintenance in any specific field. 

If you have a temperature control problem, consult your Red Book for address 
of nearest Foster Representative, or get in touch with us direct. Ask for your copy 
of Bulletin T-101. 





FOSTER ENGINEERING COMPANY 


835 LEHIGH AVENUE, UNION, N. J. 


+ AUTOMATIC VALVES - SAFETY VALVES 
+ CONTROL VALVES + FLOW TUBES 
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A Better Filter Leaf 
for Your Pressure Filters 





















































@ Absolutely 
Leakproof 
Construction, 

using a single continuous 
mechanical lock seam between 
metallic filter cloth and frames, 
without use of rivets, bolts 

or solder. 





Rectangular RIM-LOK leaves for 
vertical tank filters. Square corner 
design and narrower rim of frame 
yield greater filtering area. 


@ Facilitates 
Cake Discharge — 


Smooth frame surface presents 
no obstacle in scraper 
blade operations. 


@ Withstands 
Hard Usage — 
Rugged frame assembly 
takes the punishment of 
heavy hammering in dry 
cake discharge. 





Arc-side RIM-LOK leaf for hori- 
zontal tank filters. Larger radius 
frame offers greater leaf rigidity 
and strength; maintains full effec- 
tive filtering area. 


@ Costs Less 


than conventional filter 
leaves initially, in operation 
and in re-covering. 


@ Increased chamber capacity assures low pressure drop 
for uniform precoating, even on the largest leaves. 


@ Larger cross-sectional area of frame permits better 
drainage of filtrate. 


Write for Bulletin 57] 


MULTI-METAL wirRE CLOTH CO., INC. 


1353 GARRISON AVENUE ° 


NEW YORK 59,N. Y. 
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Mixers, Top Entering...... Makes avail- 
able pertinent information on top- 
entering mixers (propeller wee)... 
for closed tanks, pressure & vacuum 

. for open & loose-covered tanks. 


Data in Catalog No. B-103._ 
157a *Mixing Equipment Co. 





Mixing & Homogenizing Equipment...... 
Eppenbach colloid mills, homo-mixers 
and agi-mixers—their unique features 
and scores of uses—are fully de- 
seribed in comprehensive new catalog. 
Request Eppenbach Fact Book. 

R467 *Gifford-Wood Co, 





Polymerizers, Glassed Steel...... Bulletin 
outlines the latest advances and ac- 
cessories available in line of glassed 
steel polymerizers. Standard design 
rates up to 350 F. from vacuum to 


150 or 200 psi. 
456A Pfaudler Co, 





Presses, Filter...... Offer numerous fea- 
tures: lowest cost per sq. ft. of filter- 
ing area; produces perfect clarity of 
filtrate ; can be used in decolorizing— 
deodorizing ; ete. “Guide to Better 


Filtration.” 
433a *T. Shriver & Co. 





Process Equipment...... Your guide to 
corrosion-free process equipment. 80 
pages are packed with information on 
the behavior of aluminum. “Process 
Industries Applications of Alcoa 
Aluminum.” 

50-1 *Aluminum Co. of America. 





Process Equipment...... Manufacturing 
techniques that achieve a high degree 
of efficiency allow you to purchase 
Day equipment economically 
mixers, sifters, blenders, roller mills, 

pilot plant equipment. See Catalog. 

333a *J. H. Day Co. 





Process Equipment...... New _ general 
catalog gives manufacturers entire 
line of materials handling, process 
equipment and services. Includes de- 
scription of engineering facilities to 
help solve customer problems. 
456B Gen. American Transpurtation. 





Process Equipment...... Pipe and fittings, 
towers, tanks, pumps, valves, nozzles, 
filters, etc. now can be manufactured 
from Chemplas 15, a mixture of furan 
resin and inert ceramic. Resists cor- 
rosives and high temperature. 4 pages. 
456C General Ceramics Corp. 





Process Equipment...... Sprout-Waldron 
installations achieve a degree of spe- 
cific fitness that is unusual in indus- 
try. Offers bulletin on equipment & 
systems for processing dry & semi- 
dry materials. Bulletin 95. 

89 *Sprout-Waldron 





Processing Equipment, Liquid...... Writ- 
ten for plant personnel, Alsop’s new 
40-page catalog contains photos, dia- 
grams and comprehensive informa- 
tion on entire line of stainless-steel 
liquid processing equipment. 
456D Alsop Engineering Corp. 





Reactors, Nuclear Research...... Charac- 
teristics and uses of three research 
reactors are described in Bulletin 
GEA 6326-B. Specific uses, design de- 
tails, safety features and experi- 
mental facilities are covered. 
456E General Electric Co. 





Reactors, Stainless Steel...... Pfaudler 
designs include such features as— 
heavy duty drives, properly engi- 
neered agitation systems, rotary seals 
or stuffing boxes, baffles, thermometer 
wells, etc. See Brochure 944. 

488 *Pfaudler Co. 





Screens, Vibrating...... Vibrating screens 
for fast, accurate dry screening of 
light or fine materials. Sizes closely 
through small screen openings ; 
screens corrosive and toxic chemicals 
safely. Request Book No. 2377. 
456F Link-Belt Co. 





Scrubbers, Conical...... Completely re- 
vised edition, Bulletin 37-B completely 
describes scrubber. Includes ratings 
and dimensions as well as approxi- 
mate operating capacity. Unit used 
for treating or beneficiating ore. 





* From advertisement, this issue 
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Separators, Air...... Controlled centrifu- 
gal whirl by balancing forces sepa- 
rates rapidly, efficiently, cement, lime, 
clay, talc, ceramics, refractories, phos- 
phates, coal & many other materials. 








Bulletin No. 087. 

65 *Sturtevant Mill Co. 
Separators, Drum...... Stearns drum-type 

magnetic separators protect your 

product—purify it by removing con- 

taminating iron; protect your plant 

from spark-induced explosions.* Full 

details in Bulletin 93EB. 

378 *Stearns Magnetic Mfg. Co. 
Separators, Entrainment...... If liquid 

entrainment is a contributing factor 


in design or operation, Metex Hi- 
Thruput Mist Eliminators will assure 
greater production, improved quality 
of yield and reduced costs. Bul. ME-6. 





435 *Metal Textile Corp. 
Storage Equipment, Chemical...... Light- 
weight, nonconductive, temperature- 


resistant tanks by Beetle have proven 
tops at beating costly chemical cor- 
rosion problems. Company offers 
fully descriptive literature. 

322 *Carl N. Beetle Plastics. 





Strainers...... Yarway fine screen strain- 
ers protect equipment, prevent dirt, 
scale, chips, welding dross, etc. from 
reaching working parts. Screen is 
easily removed for cleaning. Full de- 
tails in Bulletin S-204, 





377 *Yarnall-Waring Co. 
Thickeners...... Spiral rakes of the Har- 
dinge thickener compress solids to 


maintain high density of underflow. 
“Auto-Raise” drive mechanism pre- 
vents overloading as the underflow is 
thickened. See Bulletin 31-D-11. 

320 *Hardinge Co. 





Washers, Centrifugal Air...... Operation, 
installation and diversified applica- 
tions of the Ducon centrifugal air 
washer are described in fully illus- 
trated bulletin W-7456. Unit handles 
wide range of dust removal jobs. 
457B Ducon Co. 





Wire Cloth..... .80 p. catalog describes 
company’s facilities for fabricating 
wire cloth parts. Wire cloth parts 


for screening, filtering and _ special 





uses, Provides useful metallurgical 

data. Request your copy. 

449 *Cambridge Wire Cloth Co. 
Wire Cloth...... Wire cloth made of all 


malleable metals such as aluminum, 
brass, bronze, phosphor bronze, cop- 
per, monel, Nichrome, nickel and 
Stainless steel. Company makes de- 
tails available in Catalog E. 

453 *Newark Wire Cloth Co. 





Pumps, Blowers, 
Compressors 





Compressors ...... Describes Allis-Chal- 


mers single and two-stage vane type 
compressors for shop air, gas han- 
dling, drilling and numerous other 
applications . Request Bulletin Nos. 
16B8244 and 16B8126. 

227 *Allis-Chalmers Mfg. Co. 





Compressors, Air...... Data lists 
construction details, specifications, 
and models of air compressors in the 
3-20-hp. range. Helps you select the 
right compressor for a specific job in 
virtually any industry. 


sheet 





457 Brunner Mfg. Co. 
Compressors, Oil-Free....... Joy WG-9 oil- 
free compressors are equipped with 
carbon graphite piston rings. Need 


no lubrication, and compensate auto- 
matically for wear. For further in- 
formation, request Bulletin 104-11. 

‘ *Joy Mfg. Co. 





Eductors . Noy Recently added line of un- 
plasticized PVC eductors are used to 
pump and mix liquids and are par- 
ticularly good for corrosives. Leaflet 
shows recommended uses and addi- 
tional pertinent information. 
458A Schutte & Koerting Co. 





*From advertisement, this issue 
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Measure 2/ingredients 
in just 15 seconds 


with ~ accuracy 


b 
b That’s all it takes for a man to set quantities and open valves on the 
accurate Auto-Stop meters feeding two liquids to a batch. Then he’s 
b completely free to devote full time to other details. The meters shut off 
precisely, automatically. 
6 : Think of the time saved! All liquids measured simultaneously. No 
' waiting for weigh tanks to fill, or “inching” up to the marks on gauge 
' sticks. No wrestling with bags or buckets. No mess, no drip, no hazard. 
And think of the materials you save! Eliminates rejected batches, 
4 prevents waste of expensive materials. You get quality control like 
you've never had before, and each meter has a totalizer for accurate 
6 cost and inventory control. 
6 —_, 
6 
b 


rat 
Pd 


This Auto-Stop batching meter is only one of 
many Neptune meters for accurately measuring 
more than 150 industrial liquids... from simple 
water meters to ticket-printing meters, electric 
switch adaptations for cycling control, and spe- 
cially engineered remote control systems. 

Ask for free Bulletin 567-F 


NEPTUNE METER COMPANY 
r-~ 19 West 50th Street, New York 20, N. Y. 


= 
BOSTON » CHICAGO + DALLAS » DENVER + LOS ANGELES 
KANSAS CITY, Mo. * PH PORTLAND, ORE. 
IN CANADA: TORONTO 14, ONT. 


Branches ATLANTA - 
'N? LOUISVILLE + No 
SAN FRANCISCO (Millbrae) 


LADELPHIA - 
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Towers... 
Tanks 


Pumps 








Compressors 






Exchangers 






Condensers 






Lines 









Fittings 






Valves 



















Clean them fast 
the Oakite way 
-- chemically! 


Now you can clean process equipment without dismantling 
... without scraping, rodding, sandblasting . .. without lengthy 
off-stream breaks in production. 


The new quick way is by in-place chemical circulation, using 
Oakite specialized materials and methods. Those tough de- 
posits that form in the manufacture of such chemicals as 
acetylene, polyethylene, carbon tetrachloride, glycols, syn- 
thetic resins—to name just a few—are removed speedily, 
safely, at low cost. 


Savings that can result are impressive. Talk the subject over 
with your local Oakite Technical Service Representative, or 
write for technical bulletin to Oakite Products, Inc., 16H 
Rector Street, New York 6, N. Y. 


pEciAtiZED INDUSTRIAL CLEA Nin 
s c 


OAKITE. 
4 


M 
ATERIALS . METHODS: S 






Export Division Cable Address: Oakite 


Technical Service Representatives in Principal Cities of U. S$. and Canada 
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Eliminators, Static...... Design and op- 
eration of Ionotron radioisotope-acti- 
vated static eliminator is presented in 
Bulletin L/A 2778. Diagrammatic 
sketch shows the effective zone of de- 
vics during operation. 
458B U. S. Radium Corp. 





Weems... . Mechanical efficiency above 
78% over a broad range—high vol- 
ume, high pressure characteristics, 
also high resistance to abrasion, 
Type CR Fans are discussed in de- 
tail in Bulletin No. FD-205. 

88 *Buffalo Forge Co, 








Fans, Centrifugal ...... Performance 
charts on a line of backward curved 
blade centrifugal fans are featured in 
a new 60-page illustrated brochure, 
C-103. Suitable for either belt or 
direct drive. 
458C Chicago Blower Corp. 





Pumps ...... Available in aluminum, 
bronze, stainless steel, Hastelloy and 
titanium, Aldrich fluid ends handle all 
types of liquids—nitric acid, caustic 
solutions, fatty acids, ete. Full de- 
tails in Data Sheet 100. 

108 *Aldrich Pump Co. 





Pumps...... Ingersoll - Rand motorpumps 
have well-balanced impellers and pre- 
cision machined parts help provide 
peak performance and smooth opera- 
tion on every job. Request the latest 
or pump Catalog for details. 

R4 *Ingersoll-Rand. 





PORE. 0:0.4.:0 Modern Type PR center-line 
mount packing gland pump design for 
temperatures up to 850° F. and Mod- 
ern Type PRS _ center-line mount 
mechanically sealed pump design for 
temperatures up to 250° F. Bul. B-1605, 
119 *Peerless Pump Div. 





Pumps...... Company offers two types of 
pumps for volume pumping and for 
great pressure ... single-stage and 
double-stage. See Bulletins 721.6 and 
720.4 for single-stage pumps, Bulletin 
722.6 for double-stage pumps. 





437 *Goulds Pumps. 
Pumps...... Handl 10st anything that 
can pass throu a pipe, from free- 


flowing liquids © non-pourable pastes 
—materials containing relatively large 
particles or abrasives. Details in Bul- 
letin 30-CE. 


3 


*Robbins & Myers. 





WPRAIG 6:5. 6. 6:05 Taber pumps are built for 
handling chemical solutions, efficiently 
and economically ... in the process- 
ing industries. Details on horizontal 
pumps in Bulletin C-355, and vertical 
pumps in Bulletin V-837. 

*Taber Pump Co. 





Pumps...... If you have a problem where 
metering, blending or other accurate 
pumping of liquids is concerned, let 
Viking help solve it. Use Viking 
pumps for accurate pumping. For in- 
formation, request Bulletin 57Sc. 
B472 *Viking Pump Co. 





POMGE..<.<.5.5: Warren can build the pump 
to do the job... 50 SSU or 500,000,- 
000 SSU. Offers these types of pumps 
—reciprocating, centrifugal and gear- 





screw. Company makes full details 

available in bulletins. 

353 *Warren Pumps. 
Pumps, Aeid ...... Mighty midget for 


pumping acids. Jabsco neoprene-im- 
peller pump made of Ace hard rubber 
outlasts, out-pumps anything in its 
pressure, size and price a Full 
details in Bulletin No. 97-/ 

326-b *American Hard Rubber Co. 





Pumps, Acid...... On most difficult pump- 
ing jobs...dependable highly efficient 
pumps deliver continuous, trouble- 
free performance on round-the-clock 
schedules wherever they are installed. 
Full details. 

369 *A, R. Wilfley & Sons. 





Pumps, Centrifugal...... Complete line of 
off-the-shelf, high-speed centrifu, 
pumps are described in 6-page bul- 
letin P-3b and insert P-3c. Pumps 
are available in a range of materials 
to combat corrosion, erosion, wear. 
459A Ampco Metal. 





* From advertisement, this issue 
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Pumps, Centrifugal...... Easily adapt to 
changing conditions and demand, save 
power, combat corrosion and erosion. 
Speeds, 1750 & 3500 rpm; capacities 
to 600 gpm; heads to 300 ft. Request 
Bulletin P-3C for details. 
446 *Ampco Metal. 





Pumps, Centrifugal...... Full details on 
company’s modern, efficient units are 
contained in complete Tri-Clover 
Sanitary Pump Catalog 253. Provide 
greatest possible degree of corrosion- 
resistance and sanitation. 

383 *Tri-Clover Div. 





Pumps, Centrifugal...... From impeller to 
shaft seal. . Weinman pumps are 
built better. The built-in quality adds 
up to cost-saving, pumping efficiency 
for every job. Request descriptive 
product Bulletin. 





361 *Weinman Pump Mfg. Co. 
Pumps, Centrifugal...... Choice of me- 
chanical seals—or packing — with 


Standard End Suction Centrifugal 
pumps. Can easily convert from one 
to the other using standard stock 





og Full details in Bulletin W-300- 
B4B. 

56-7 *Worthington Corp. 
Pumps, Chemical...... Heavy duty chem- 


ical pumps designed for long service 
life with minimum maintenance are 
discussed in Bulletin P-9a. Instruc- 
tions given in bulletin can assure best 
possible service. 


459B Duriron Co. 





Pumps, Double Suction...... Hydraul- 
ically balanced, highly efficient and 
durable, in sizes to deliver from 10 
to 14,000 gpm for circulating, air con- 
ditioning, other plant services. Details 
in Bulletin 955. 
126 *Buffalo Pumps. 





Pumps, High Vacuum ...... Catalog 
covers: industrial and scientific ap- 
plications, types of vacuum systems, 
operating mechanism, vibration elimi- 
nation, gas ballast, discharge valves, 
etc. Request Catalog 425. 

183 Kinney Mfg. Div. 





Pumps, Industrial....... Jabsco Industrial 
Pumps: instantly self- -priming; sim- 
ple, compact, only one moving part; 
durable neoprene impeller; self- lubri- 
cated; trouble-free operation. Cata- 
log sheets available. 





T478 *Jabsco Pump Co. 
Pumps, Liquid, Rotary...... Bulletin pre- 
sents: vacuum pumps, pumping in- 


formation, strainers, heliquad pumps, 
pump drives, rotating plunger pumps, 
history and ee Tr types. 
Request Bulletin No. L51A. 

459C Kinney Mfg. Div. 





Pumps, Piston-Diaphragm...... For con- 
trolled-volume pumping of fluids. 
Fiow-charts, typical applications, de- 
se ription and specifications and models 
of various capacities and construc- 
tions in Bulletin No. 440. 

85 *Lapp Insulator Co 





460A Yale & Towne Mfg. Co. 





*From advertisement, this issue 





For the latest developments in 
Chemicals 
Equipment 
Processes 

you'll find our “Guide To Tech- 
nical Literature” right up your 
alley. You can get any bulletin 
or catalog in this listing . . . and 
fast. Simply circle the item's 
number on the Reader Service 
Post Card and mail. 
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Steel hammers wore out after > 
crushing only 228 tons. 


Hammers tipped with Kennametal 
“wafers” have much life left after 
crushing 3,000 tons, 


KENNAMETAL outwears steel 
as much as 100 to 1 


An example of Kennametal’s re- 
sistance to abrasion is illustrated 
by the photographs above. The 
steel hammer, top photo, is typical 
of the set which wore out after 
crushing only 228 tons of abrasive 
minerals. The second photo shows 
average wear on hammers faced 
with thin wafers of Kennametal 
after crushing 3,000 tons of the 
same minerals. This hammer is still 
good for many more hundreds of 
tons. Results from using Kenna- 
metal: less crusher downtime, lower 
cost per ton of material crushed, 
and increased profits. 

If your operations include crush- 
ing, pulverizing, grinding, or shred- 
ding abrasive chemicals, foods, 
coke, graphite, pharmaceuticals, 
peanut shells, cocoa beans, sugar 
cane, or similar materials, we in- 
vite you to investigate how Kenna- 
metal may prolong the life of vital 
parts in your equipment and 
reduce contamination. Write 
KENNAMETAL INc., Dept. CE, 
Latrobe, Pennsylvania. 

*Kennametal is the trademark of a series of tungsten 
and titanium carbides which have exceptionally 
high resistance to abrasion, corrosion, erosion, de- 


flection, deformation, high temperature oxidation 
and impact. c-3009 








Kennametal-tipped hammer shows only slight 
wear after pulverizing 2,500 tons of abrasive 
food product. Steel hammers wore out after 
90 to 100 tons. Hammer cost per ton was 
reduced from $1.632 to $0.223. 





After pulverizing 3,500 tons of alfalfa, 
Kennametal-tipped hammers were replaced 
because of wear on steel behind the Kenna- 
metal parts. Previously, steel hammers hed 
to be replaced after every 200 tons. Savings 
on hammer cost alone averaged over 22 
cents per ton. 





Kennametal-tipped paddle blades used for 
“pugging” fine iron ores before charging in 
blast furnaces is another example of how 
Kennametal prolongs the life of machine 
parts many times. The thin Kennametal wear 
strips are either brazed or cemented to the 
steel paddles. 


INDUSTRY AND 


QP KENNAMETAL 


Peritnors in Progiiess 
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/— CHEMICAL 
( INDUSTRY 
Nee MOTORS 


MARATHON (B) ELECTRIC 
) 


A COMPLETE LINE 
OF CHEMICAL MOTORS 
FRAMES 56 THRU 680 

1/20 THRU 300 HP 


ALSO 


A COMPLETE LINE 
OF EXPLOSION PROOF 
MOTORS AVAILABLE 

ALL CARRY THE 











é EXPERIENCE . . . PROVEN PERFORMANCE. 
There is no substitute for the reliability of prov- MOTORS 
en performance . . . Top Names of the Nation's 1/20 HP thru 
Industry have proven @B performance in 2500 HP 
PRODUCING QUALITY PRODUCTS. 

a VERSATILITY . . . WIDE RANGE OF DESIGN. 
Single Phase . . . Polyphase . . . Direct Cur- 













rent NEMA Standard . . . or Special Design eq {i:F-Wre) h) 
(E can design to meet your special specifica- 1/2 KW thru 
tions. 2000 KW 
SERVICE . . . THROUGHOUT the NATION. 
There is an Mf District Office near you... 
Call our Sales Engineer TODAY to help solve 
your motor problem. / 





WRITE DEPT. 21, 
WAUSAU, WIS. 












SINCE 1913 


MARATHON ELECTRIC 


HOME: OFFICE AND FACTORY, WAUSAU, WIS. (-, FACTORIES AT ERIE, PA. AND EARLVILLE, ILL. 


) 


SALES OFFICES IN PRINCIPAL CITIES 
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LITERATURE .. . 





Pumps, Process...... Type Z4 APCO pro- 
cess pump is ideal for the handling of 
liquefied petroleum gases, refriger- 
ants and other light non-viscous 
liquids. Latest design features. Full 
detaiis in Bulletin 111-ZA. 

475 *Aurora Pump Div, 





Pumps, Sanitary...... Waukesha offers 18 
new features: heavier shaft construc- 
tion... Twin O-Ring Seal that posi- 


tively prevents product leakage or 
intake of air... reversible sleeve to 
save shaft wear. 1957 Catalog. 





212 *Waukesha Foundry Co. 
Pumps, Vapor Purge...... Beach-Russ 


“Vapor Purge’ pumps are designed 
to give highest efficiencies on moist 
circuits. Impossible for vapors to 
condense in the pump itself and im- 
pair its efficiency. Literature. 

R469 *Beach-Russ Co, 





Pumps, Vertical...... Easy to use table 
for determining horsepower, capacity 
and head for vertical pumps makes 
new Bulletin 1100 worth keeping. 
Also contains sectional views, ma- 
terial specifications, schematic dwegs. 
460B Layne & Bowler Pump Co. 





Snubbers......Stops noise from _ intake 
and exhaust of air, etc., and stops 
pulsation caused by line surges from 
compressors, pumps, and _ blowers. 
Company offers complete literature on 
pulsation snubbers. 

T4176 *Burgess-Manning Co. 





We cts. «ae Complete Venting Manual 
shows operating features and special 
applications of complete Protectoseal 
line. ‘In-line’? vent avoids frequent, 
costly and highly dangerous roof-top 
inspection. 
345a *Protectoseal Co. 





Services, Processes, Misc. 









pharmaceuticals and hous 
cialties. Services include rese 
laboratory facilities; also, complete 
plant for processing and mixing. 

460C Stalfort of Pa. 








Design, Engineering & Fabrication 
Company offers these advantages: 
the spot technical advice, engineer- 
ing design, highest quality materials 
and complete construction facilities. 
tequest Bulletin CC No. 3. 

354 *Atlas Mineral Prods. Co. 











Doors, Quick Opening .... . . Struthers 
Wells quick opening doors furnish the 
means for complete automation... 
the results of advanced engineering 
achievements. For complete details, 
see Bulletin SW-553. 

317 *Struthers Wells Corp. 





Dyeing...... Latest commercial formulas 
for dyeing, printing, finishing and 
heat treating fabrics of Arnel and 
Arnel blends. Formulas for efficient 
commercial operations are provided in 
56 p. bulletin, TD-15A. J 
460D Celanese Corp. of America. 





Epoxy Case Molds...... $ p. describing 
newly developed system for making 
case molds frem epoxy resins. De- 
tailed mixing data, sealing and part- 
ing of the block mold, how to apply 
surface skin. Bulletin 17. 
460E Smooth-On Mfg. Co. 





Epoxy Casting...... 4 p. describing tech- 
niques involved in using epoxy resin 
compounds for casting. Of value to 
makers of models or patterns, vacuum 
forming molds, dies and potting of 
electrical components, TB 10. 
460F Smooth-On Mfg. Co. 





Fire Extinguishing Systems, Carbon Di- 
OMS « 6.3.6 5-0 Features: all operating 
parts completely enclosed, no clumsy 
triggering methods or falling weights, 
self-contained, easy testing of all 
operating parts. Request booklet. 

36 *Walter Kidde & Co. 








* From advertisement, this issue 
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SPERRY 














ro- 
- of Grating & Stair Treads...... Blaw-Knox 
er- electroforged steel grating makes TH 
ous every step a safe step indoors or out- 
‘ull doors. Makes available new reference 
& quotations. For more information . 
div. request Bulletin 2486. 
— 223 *Blaw-Knox Co. ; 
18 
‘uec- Hydrodynamics..... “Engineering the Un- 
osi- usual in Hydrodynamics” describes 
or company’s facilities and equipment by 
> to means of photographs of. past com- 
mercial installations captioned by 
Co. description of successful operation. 
— 461A S. Morgan Smith Co. 
USS 
ned Laboratory Equipment...... 30 p. pictures 


oist describes new and redesigned instru- 
to ments and apparatus for laboratory 
im- use including electric incubators, port- 


able Karl Fischer moisture determi- 
Co. nator, vapor pressure apparatus, 


ame 461B Central Scientific Co. 

able . 

city Metal......24 p. brochure presents a pro- 
fusely | illustrated the 

















ikes description of 

ying. operation of each company division, 

ma- varied nature of its production, its 

wes. basic philosophy. Called “Of Men and 

Go. Metal.” 

suanen 4161C Continental Copper & Steel. 

— Nucl I 25 1 li 

tops Nuclear Power......25 p. detailing in pic- c) . 

i ture and text the various phases of Superior Performance —The Sperry Filter Press can thor- 

y lesig vork the i er C - . : . A ° 

rere. ps a OF gg, yg ll oct oughly wash the cake while it’s still in the filter press 
ower lant ft be co te ar . : 

a wea. eee chamber . . . deliver the filtrate to a higher level than the 

_—— 461D Gener: Mectric . > : 

oo: . enera) Biectrin Ce. filter .. . filter emulsions . . . deliver the driest cake... 

ecial Oil Industry......32 p. booklet aims at : ; j 

octal Tt cinemas ok al ena eden and produce an outstanding product of uniform purity and 

ient, products a realistic understanding of «te 

f-top how the oil industry operates. Mostly stability. 
text, it is told in terms of independent 

1 Co. operators. Request your copy. 

—— 461LE Gulf Oil Corp. Versatility—Sperry Filter 

Plant Sites...... Data on raw materials, i i 

transportation, power and fuel, mar- Presses are made in a variety 
kets, labor, facilities, sites, commu- iti 

sc. nity services, laws and fenaations, of models and capacities ne 






etc. Also includes physical map. “In- j 
dustrial Location Services.” i for use with —_ we . --". 
N. Y. § — 



















































— L155 *N. Y. State Dept. of Com. media or filter aid . . . to handle 
aclil- 
ti Recruiting......24 p. outlines technical i 
—— opportunities — ct the poco the widest — of filterable 
) a pany’s research and development lab- i i i i 
plete geil Hook, Pa. De- TenatUreS, including bieniehy+s 
seription o 1e work of sections and i i 
nen To ne i materials . . . under a wide 
ape 1615 American Viscose Corp. range of operating pressures 
a: on Research...... First issue of quarterly 
Atoms bulletin which will report research and controlled perenne 
erials activity on new chemicals or new 
lities. applications for existing products. 
This one covers oleyl amines, alpha- Economy — Sperry Filter Presses are low in first cost... 
;. Co. sulfoalkyl acids, ethochemicals. : ‘ P : ‘ 
—— 161G Armour & Co. low in upkeep . . . low in installation costs . . . low in op- 
; ‘ ‘ 
sh the Research and Development, New Prod- erating costs... low in depreciation b 9 a long in life, 
igen | Key to developing successful 
ering new products is given in new bro- F P 
a chure called “How to Develop Suc- Sperry engineers are always available to put all the ad- 
cessful New Products.” Full of case ° ‘ 
Corp. a do’s and don'ts. Request vantages of the Sperry Filter Press to work for you. Write 
mules *Foster D. Snell, Inc. today for an analysis of your particular filtration problems, 
i and eet, Peg oa a 1 Fee... or or ask for your free copy of the SPERRY FILTRATION 
ici an) *rs Safety Bulletin Series : : 
aod 2 pn Blammable Liquids, their ‘char- CATALOG, containing specifications and other technical 
acteris cs, azardas ant sate lan- 
nerica. dling.” Includes: conservation type data for your reference. 
ania vents, tank openings, ete. 
ribing $45-b *Protectoseal Co. D. R. SPERRY & CO., BATAVIA, ILLINOIS 
naking ° ° 77 7 
. De mac 
| part- *From advertisement, this issue Ce Soe process 8 Se 
apply a + ne 
— — —_— eS 
fe. Co. iy ] 
—_— D. R. SPERRY & COMPANY 
r tech- Batavia, Illinois | 
y resin - 
106 to Sales Representatives C) Send Free Sperry Catalog , 
‘acuu 7 
foes of Any bulletin or catalo eee George S. Tarbox 808 Nepperhan Ave. 00 Have your Representative Contact us 
Ang Yonkers ¥ ] | 
. Co. ours for i : 
fg y or the asking B. M. Pilhashy 833 Merchants Ex. Bldg. | Name = | 
ox Di- Y " i ; San Francisco, Cal. 
oO ae ou can get any publication in - " aan b | 
clumsy is |i seat oF Alldredge McCabe 847 E. 17th Ave. ompany. 
olny this literature listing by cricling Danvers Colorade 
of all its key number on the Reader I I 
let. Servi Post Card (inside back Texas Chemical Eng. Co. Address. 
> & Co. ce Fos ard (inside bac 4101 San Jacinto, Houston, Texas | I 
— cover). Replies will reach you jy City State | 
direct from the manufacturers. 
fi aes alee siaicaei tia annie emia aanaes ee 
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Products serve the 
Chemical Industry 


developed and engineered as only 
heat transfer specialists can! 


HC® UNITS BY YOUNG 
... horizontal core — for cooling water, gas 
and oil; and condensing steam and vapor in 
any combination. HC Units combine the effi- 
ciency of vertical air discharge, the econo- 
my of compact Young design, the versatility of 
multiple unit combinations. 


Young Evaporative Cooler 

EVAPORATIVE COOLERS BY YOUNG 
... self-contained units available in 8 models 
engineered for cooling engine jacket water, 
lube oil, steam, natural gas or other fluids, and 
also for condensing steam, hydrocarbons and 
other fluids. 


HEAT EXCHANGERS BY YOUNG 
... for any kind of fluid to fluid cooling for a 
variety of chemical and process applications. 
Lightweight, rugged, compact. Available in 
wide range of standard sizes for immediate 
delivery. Also available in 

Type ‘'SSF'' Multipass stainless steel for applications 

Heat Exchanger where elements of corrosion 

to alloys are encountered. 


Type ‘‘SSF'' Single Pass 


Heat Sxchoneer ett . 






. = 




















Write Dept. 317-C for 
FREE catalog 

















Vou ng RADIATOR COMPANY 
RACINE, WISCONSIN 
Cede HEAT TRANSFER ENGINEERS FOR INDUSTRY 


Heat Transfer Products for Automotive, Heating, Cooling, Air‘Conditioninig Products 
Aviation and Industrial Applications. for Home and Industry. 
Executive Office: Racine, Wisconsin, Plants at Racine, Wisconsin, Mattoon, Illinois 
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“PRODUCTS 


© Your complex index to chemicals, 
materials, equipment and services, 
taken from this issue’s advertisements, 
new products depart ts and “Guide 
to Technical Literature.” 





@ Products listed feature code num. 
bers which show the page on which 
they appear, L (left), R (right), T 
(top), B (bottom) indicate ad loca- 
tion; A, B, C, ete. and a, b, ec, ete, 
identify specific product items on an 
editorial page or in an ad. 


e@ You can get information on any 
listings by circling its key number on 
the Reader Service Postcard (see in- 
side back cover). Replies will come 
direct from the companies manufac. 
turing the products. 


CHEMICALS 


N-acetyl DL-homocystein thio- 


IAGUORE® wish cmesne cers 363-4n 
Acid; smumiatie: ..:0eeces oes 220¢ 
PRCIOS: GRAGEY, © coracsnssevornaveverse one L465a 
PNUD OREMOS 6 2) snohels. Siacsi eee ee 430A 
’ Alcohol, furfuryl, bulletin 205. 40-1 
Aluminum sulfate, liquid...... 145 
Ammonium salts ........... 430B 
Antibiotic, broad-spectrum . .184E 
Aromatics, chlorinated ...... 220b 
Borohydrides ........-<.0...06 430C 
Carbonate of potash ........ 220e 
Catalyst carriers, bulletin 7...69a 
Catalyst supports........... 69b 
COR ERIY SUS is oo sieeve s ehocvaosaeseraee 66 
COPRIIIOS 55552 ihe as cisisio neler ner 431A 
Chemicals ...151, 375, 481B, 4310 
Chlorine dioxide ........... 432A 
MONSON 7s Os 7 cod hte hth hac 432B 
Colorant, plastics ........... 180D 
OUMAPING -6.5.6.0c04cieo Scares 432C 


Curing agents..176B, 176C, 176D 
Cyclohexanone, bulletin 1-19. .199 


Defoamers, silicone ......... L467 
Dimethylhydrazine, unsym- 
MAPUTO asso 5 sx 5c, 6: co ocec eens 184F 
Drugs, anti-TB ..«.... 178A, 178B 
Elastomers: <.c0./0.0660c0een 209 
Emulsions, polyvinyl] acetate. .184C 
FIStOTS, MEODYE 65.0505. 3/4-5 n:00r8 L465b 
Fabrics. «.. <> Bd. ick eee owe ae 432D 
WWEPUMIZOER: a.6.<-c0.eaee oan 432E 
Fibers, ‘textile 2... 3. sc.0%s ss. 432F 
OTC) eo a geet en sea 432G, 432H 
UERONGL 5. uo. sraite, eexeis'e eo oan 211 
PUTS PAIGS) . 2: 0.0:015.0:8.053 9510.40 ware 225 
Fluorine compounds .......- 4321 


READER SERVICE... q 


ask deed 








TN Hn TN rn rn 


TR hh 
































q f i : 

Z a 

S } 

_ FormaldeGhyvde |. ..6..6 sie cde es 185 

ices, DOIN os.6 noes v consovata 433A 

anes Heptane & hexane, bulletin 

uide MAZE waNevck tial o ol oc ee oreo ohare 363-4h 
Hydraulic fluids ........... 433B 

sales EAN ORG, «ope aden iaretororenenee 433C, 433D 

hich Lithium aluminum hydride. .433E 

* Lithium compounds ........ 433F 

pe Lithium metal dispersions..... 78 
. ok Label: «< cceascees 180E, 433G 

Methionine) ois oscoce sis. 5 cos 363-4e 

any 1) (400 0 Cr or 433H 
r on eer eee 4331 
e in- Nitrogen products ........... 315 
come 
ufac- Organsol formulation ....... 178C 

Pentachlorophenol ........... 153 
Petrochemicals .............. 171 . Scale deposits on steam tur- 
Pi : 184D bine blading. Photo courtesy of 
IPCFAZING 22s ee cece eeeees ‘ | Hartford Steam Boiler Inspec- 
IRAGIOIZO feo x.4's bc oe hee see 433] : Mm tion & Insurance Co. 
5 re IRSHICIZOUS «6c: here siareterersaroes 438K 

2900 POLVCURVIONE: o:.. 5,666.5 8s 0 oe 0% 434A 
TEPACTALCEY 6.060.655 s:oieiecs <0 6 182A 
A65a Medium-density ......... 363-4b 
a Polystyrene, expandable ..... 184B 7 7 

Polyvinyl chloride ............ 173 -; a = 
pe Polyvinyl chloride compounds ...9 N Oo Bi utld Up: No Blow Up: 
Polyvinyl materials ......... 434B 

184E Potash, caustic LS Sere 220d e+. WHEN MODEL 1106 PROPORTIONEER 
.220b Potassium carbonate ......... 181 FEEDS BOILER WATER CHEMICALS 
430C Reagents, grignard ........ 363-4d ; : 

: in a - 1d) RE ie. 434C Prevent scale build-up (caused by boiler carry-over) on 
_ Resins _ turbine blades with proper raw water or internal steam 
g9b Mind ee sa pepetaee _ boiler treatment. Model 1106 Proportioneer feeds all chem- 

..66 WHER 52:02 or ahe ese vays<tvsreectans, sabes 98 icals (alkaline, neutral, or acid) accurately (guaranteed 
431A BE a tdide sania wnne ex bua 64 within + 1%) over 15 to 1 range. Capacities range from 0.11 
- wie nerds to 35.6 GPH ... for discharge pressures up to 1100 psig. 
.432B OTe rE ae 434E 
.180D Soda, CUBE .. 0 sce ce essccces 147 FAY LECE. GET M ORE. / 
.432C Bulletins 101, er 220a Design features of this propor- 

176D Sodium hydride ............ 434F ees ; : 

499 Sodium hydride in oil 434G tioning pump include interchangeable 
ser Sodium m-silicate .......... B477 measuring cylinders, super-accurate 

-L Sodium sulfate .............. 370 Vane-Guide check valves, and per- 
.184F iy =o 155 centage calibrated stroke-length scale. 
_ 178B I aa wian'd'g toa 18 

209 Specialties ................ 435A Request Bulletin 1106-2 for complete data. Write 
"1840 | RR Te eee ere 4385B to PROPORTIONEERS, INC., 369 Harris Avenue, Prov- 
‘L465b Sulfur Cte ec cS ee Te eT eee 384 idence 1, Rhode Island. 

aE ee 115 

—_ ; Synergist for pyrethrins ....180B 
432 : 

a? Thorium, crystal bar ........ 180A PROPORTIONEERS, INC. 
> Trichlorethylene ............ 220f DIVviston ener 
AH | Vamish, motor eves seess- 176A B-I-F INDUSTRIES Qi: 
225 Vinyl film SA EI os eee: 435C FR OVI DENCE: RHO GE : ¢. 0 ACM C 

4321 Water repellents ........... 435D 
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VIIM 


PRODUCTS... 





: EQUIPMENT 


=~” 
2 Activated charcoal systems ..452A 


Adapters, tube fitting ....... 448H 
AD ] i |, l! Agitating equipment, bulletins 
eM PASE 1 et) AE 62 
Alloys: 


RIAA: ofeach Ghee tcletoreen 435E 


PUGRUCHOY 05.50.08 ane coe 

PEANGION « <..93 S4ss aha ea 35F 

Nickel Iron, cast chrome ...310 
AIGMINUM: .:...- 55 0 os oe 135, 219 


Aluminum grinding with alco- 






















































Made from 1 Rel ERI cet ec er er 363-4a 
Analyzers: 
* Gas, folder ND46-91 (6) ....106 | £16. 6061 
DRA (23s cia pense oleate 445B 
PROCOTGOTA 6rc, ool ais' vere «cosine Lae 
ORSON. once tis bso aes 192B 
Thermal conductivity ..... 445C 
AMNUNCIAUOTS. 6x. Sais kes 2 445D 
= Anode connections ............ 93 
For Batteries, bulletin 1203 ....063-4i 
Bearings, roller, bulletin 
Chemical Feed Lines (laboratory, PRSIGSE 6.00 6.00c00r se eeeeeees .019¢ 
; Belts, balanced spiral ........ 103 
catalyst, pilot plant reusable), Binders, latex .............. 435G 
- ee PIB OTS). 215 5 Sooo tes 333d 
Hot Corrosive Liquids or Steam Twin ‘shell, catalog 14... ...; 189 
Lines, Hydraulic Hose, Braiding and Blenders-filters-meters ...... B476 
se Blowers & exhausters ......... 97 
Fittings for Pressure Use Boilers, water tube, bulletin 
ba er SOI ae iercee Me prs * oa ee 
And Similar Applications Where Burners, bulletin 108 ......... 448 
Only PF TEFLON* Can Do The Job Bushings, taper-lock 318 a 
; MEAG 6 corenere eee : 
Carbides, tungsten & titanium. .459 .— 
Casings, hinged pump ...... 194C $ 
Yasters & wheels .......... L468 
PROPERTIES ee 3 
astings: z 
@ complete chemical inertness High alloy, catalog 3354-G . .352 + 
; nee Stamiess steel ........<6« 435H ] 
@ lowest coefficient of friction of . 2 a 
any solid material Centrifugal showroom ...... 200D = 2} 
: Centrifugals: 
@ very low permeability Brochure RC-356 ......... 169a 
© dlhad strides temperate of Bulletin MIO MMAOG 65.056 senles 430 
any plastic (-450°F to +500°F) GHAING PAIN cosas rs ace creo 200C 
; ea Chisel a mumeniset | 5.0.60. 2 )s00's 324 
@easily cleaned and sterilized a > ° 
satllliindit dietiiateatins Classification equipment ...... 163 
SIOGHUR OBEY -ji5.6is cise io hs sors eee 169b 
Pa. F. flexible tubing is available in a full Cleats. conveyor belt 202A 
range of colors and sizes. Our extrusion = ei : reg epee ay Ue 
sachedques:- yiehé mecinen evden Guil- Closures rab a erelspencter sie eaial ote peh aol 191 
bility and all sizes are carefully inspected Coatings ....215, 295, 4351, 436A 
and controlled dimensionally. Inorganic gine ..... 265% 436B 
Write, wire or ‘phone for additional PHOURCHVE 3.55 > vena cae 436C 
details, competent engineering assistance Beatin Weel oc soe oe eeas 388a 
and prompt attention to special sizes and teint eee ee. | ee 445 
walls. Pressure testing and certification ae Cama ha uivis Ghee 888ec 
a Coils, bulletin R-50 .......... 334 
Yoils ating & MP oa. set 91 
PENNSYLVANIA Coils, heating & cooling 9 a 
Collectors sludge . 5.6.66 08 452B 
FLUOROCARBON C0., INC. GOMBOTBLOTE: 6 6.5c:000.0.10 cise L439 
1115 N. 38th St., Phila. 4, Pa., EV 6-7680 Compressors ........... 54-5, 100 
*"Teflon”—DuPont trade name Bulletins 16B8244, 16B8126.227 
re NE Sa dt canted oh owes ean 457C 
CORUTITGGAL oo i5-5k i ccsowce cecal 94 
Oil-free, bulletin 104-11....... 7 
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Excerpts From The 
Chemical Hall of FAME 


William 
Henry 
Perkin 


(1838 - 1907) 





Knighted in England in 1906 for his con- 
tributions to pure chemical research which 
included the discovery of the reaction de- 
pending on the condensation of aldehydes 
with fatty acids. 

By 1906, Foremost’s El Dorado Division had 
been a prime supplier of coconut oil to 
American chemists and manufacturers for 


more than a decade. 


eoeeeen= 








FATTY : ACIDS : METHYL ! ESTERS 
OF COCONUT OIL 

Caprylic Eldhyco* Capric 

Fatty 
: Lauric Coconut 
Acids 
Palmitic Myristic 

Caprylate Eldo 18* Caprate 
Methyl Laurate Coconate 
Esters Myristate Caproate Palmitate 
*T.M. Reg. 


For Example: ELDO LAURIC ACID 


96-99% pure. (Purest Lauric Acid com- 
mercially produced.) Readily available 
at an attractive price. Eldo’s high stand- 
ards give you a better, more uniform 
end product. 





For samples and specifications, 
write Dept. 


foremost FOOD AND 
CHEMICAL 
COMPANY 


P.O. Box 599, Oakland 4, Calif. 


EL DORADO 





In New York: In Detroit: 
H. Reisman Corp. Harry Holland & Son, Inc. 
In Chicago: In Cincinnati: In Cleveland: 
M. B. Sweet Co. Howard Dock F. W. Kamin Co 
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PRODUCTS ... 


Computers: 
FANINOGE 6 5 coos boos 190A, 446B 
PUNRCA EP ota lt eae es 222 
PHCGUPOMNIG: (60.00). .e be 5 os ae 386 
POOKOE S 6005/4 oa ois Cees 446A 
Condensers, evaporative....... 91b 
Containers, steel. .........0.. 291 
Controllers: 
Pneumatic process, bulletin 
GAG Koren wae coh ci eee 24-5 
BVFOMGUCE® oie 5 encveloyncce don 192A 
Controls: 
COMDUSEIONS <6 cis ow oa 446C 
BCCERICAN oso olan g hues 438A 
Furnace temperature..... 443A 
LACUIG Wc: 3. a ree 446D 
Erquid) le@vel. 1s. ics ¢ cme 346 
ROWER DIANG. cies odie oc-tc0 446E 
PIRCSSUEOY 5 c205s ook ace 446F 
Pressure-vacuum ..........342 
Temperature. .190B, 446G, 446H 
Bulletin: SPR... 6666 6cseue 441 
‘Tube: expander:..... i. 438B 
WISEOSEGYS sh Wccarsecea aera 447 
Conveying systems...........382 
CORVOU ORS oct croaan heoeee 482 
Airstream, bulletin 529......92 
EVA DI OA a cl ere era See 441B 
Gravity & power.......... 441C 
IGEOWE ice ee cre a ten tare aaes 221 
Coolers, impervious graphite.443B 
Copying machines........... 71-2 
Copying systems............ 186A 
Couplings: 
High pressure... <<... see 448] 
INOS co ks ocre oo nantes 449A 
CBMSHORSS «cid ia ois a cease oes B473 
GUPATOEY oo. nots 296-7, 452C 
Crushers & pulvizers.......... 70 
Data storage & retrieval de- 
vice, bulletin 1205....... 363-4k 
Dehydrating systems, caustic.453A 
DISCS: FUPtUTO. «65.65. 2554 en soo 
Doors, quick opening, bulletin 
DUNG .o 6. cercisraie oa-or nas eee 
Dragscrapers, catalogs A, E...360 
BYERGOGR css aca areca cate teers 385 


Silent chain, book 2425...... 17 
Drives & couplings, bulletin 


Pe GA Re ga crete cake ohne 319a 
DB GOR xt caer nce 68, 167 
Bulletin. D=100: . ..... <2... cen: 127 
Heavy. GUEYs «6 ucccsedcs 200A 
Rotary, DOGK 2HUL so. 66. 6 bce 133 
Vacuum, rotary, bulletins 
2) Sy 7.) era Uae eee 44-5 
Dust’ collectors... << nce 453B 
Dust filters, bulletins 98, 102. .451 
PIORUCTOES oot. woe ee 458A 
Bjectors, catalog 512R....... 128 
Electrodes, welding......... 438C 
Eliminators, static.......... 458B 
Enclosures, motor............ 438D 
PINS HORAIONE oc siccveee cc twon 362 
Vapor compression.......... 73 
Fabrication: 
PANOG Hn ota ee pea nee 80 
ERPREQN sc bs of aon cies oy asst sencaat 14 
Pabries, coated. cs. .cccs ens 436D 





Piping With 


SIFCO 


STAINLESS 


Couple Your Process 


INSERT FLANGES 


they eliminate the problem of 
bolt hole alignment, insure max- 
imum sealing, leakproof joints. 


You'll get flexibility of instal- 
lation, lower maintenance, 
fewer replacements when you 
connect process piping with 
SIFCO STAINLESS IN- 
SERT FLANGES. 

They eliminate the problem 
of bolt hole alignment 
They are economical. Only the 
insert of corrosion resistant alloy 
comes into contact with the cor- 
rosive element. The flange is of 

lower cost carbon steel. 

They lower labor cost since 
they connect easily, line up 
quickly on original and replace- 
ment installations. 


These are the SIFCO styles: 


SLIP-ON —the most econom- 
ical stainless insert flange to 
weld to pipe or fitting. 
ROLL-ON—for use where 
welding, van stoning or 
threading is not desirable. 
Can be assembled by a simple 
expanding method. 
SOCKET TYPE—provides 
ideal welding features to in- 
sure leak proof joints. 
THREAD-ON —assures tighter 
threaded connection and can 
eliminate back welding, 
achieving bolt hole alignment 
without loosening thread. 


Write, wire or call for full details and 
catalog or see your local distributor. 


Stainless Insert Flange Co. 


6526 Upland St., Phila. 42, Pa 
BElgrade 2-8850 
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the KENNEDY 
PNEUMATIC 
TRANSPORT 

SYSTEM... for 


Pulverulent and Granular 
Materials utilizes the 
unique and exclusive 
advantages of the 
KENNEDY PNEUMATIC 
TRANSPORT PUMP. 





=> NO MOTORS 
NO FEED SCREWS 


NO MOVING PARTS while trans- 
porting material 

3% BATCH CYCLE BY WEIGHT can be 
used to check inventory 

XP HIGHER PRESSURES for greater 
efficiency 


AIR used only when transporting 
material. 


\ 


KENNEDY PNEUMATIC SYSTEMS 


Write for literature 


EN NE Dy - 
VAR SAUOM 
MANUFACTURING & ENGINEERING CORP. 


2 Park Avenue, N. Y. 16, N. Y. 
Factory — Danville, Pa. 





PRODUCTS... 


Fans: 
Bulletin MDZ «ss os sissies 88 
Contritigal? oo. 66a nee 458C 
WARURNINOS . AGiess0 oo seetiows 337 
MAQUI EO is ioe: sve o-aeeoere ware 336 
Se a Ea eon 355 
Met HPsB «:. os ss aisseeies 434 
Self-powered ....... 202C, 453C 
MiBIt (SUMNOUIE S666 S05 5s 3:0 Se 196A 
Milter: “Wabrics... ..64604.0.6 000 217 
Filter leaf, bulletin 517....... 456 
BU MERSESS ys wcka aia icioai Cis teyaseloleoeiate oceeote 440 
WOMNENBOY: \is.cc.a6 care «oo 453D 
Custom -GeSION.. ... o6.<6:0.5000% 117 
DSKVAFALOL 2 6 6.6...0.5 6665-0004 454A 
IDEM EGNAIO 10: dhecccckaversies/oie 102b 
ASMIUOT SIITORBOR 5... <5... o:<isi0) oie 433b 
MOY, oes ocscc Siew Aeys SR 348 
MOI 2. iaveveve: ale icve rs Tae ae 194B 
MARRBUMOE: ~ <5). So's. 5s ewsssaiecsteleane 197 
ROA 75.5.5. 5.5. b Siw Se ee 102¢c 
Filtration equipment........... af 
Finishes, flow coating....... 436E 
Fire extinguishing systems, 
earpon Gioxide...........00. 436 
Fittings: 
BIATCICRS: TUDE. oo. 5-56 0s 449B 
[err 449C 
Stainless & alloy steel, bulle- 

TEN SRL RDD cs oes ss sos oeret 
Vacuum conveyor......... 449D 
VUNG? (a5: soso 6 Stous ose teetetore 10 

Witting S Se VAIVES o.oo os 552 383b 
Flanges: 


Back-up, schedule FCS-856. .347 


RRM s occ seve Aisissicioierrioe iors R465 
PUAIHOS cruise cio ature BL471 
Pork ‘extensions: ...<.... 6.5 202F 
Fuel elements, bulletin 1204.3638-4j 
Fuel systems, LP-gas....... 438E 
Funnels, polyethylene, bulletin 

22, Ea Ie set ae 363-4¢ 
MUMABNIGLOSOES © 5 ogc weceisisieare casio 95 
BOARS ioe tc te sshelontxtl osGoretavae ice 341 

HIGH “Pressure... s...05s0,. 2 L469 

Pressure & vacuum, catalog 

Be ce eyace ci cicinnr ace ee L330 

MUERANAUY =, oe cisco uyoise cere 447A 

Remote reading.......... 447B 
Generating plants, package 

RMADENS acca coxa ieisrece letersi es avese oienecens 323 
Generators, steam....... 123, 279 

Bulletin B-55-4............. 67 
Glass, silicone-filled......... 182B 
Grating & stair treads, bulletin 

I it ices sey apshcheueisiercrevars Rone 223 
Guide, valve selection....... 449E 
Handling & processing, bulk 

materials, bulletin 39..... T479 
Heat exchange & process equip- 

ment, bulletin 810........ T480 
Heat exchangers. .281, 448C, 448D 

Bulletins 120 & 124........ 332 

CRUBIO® FIO 5 cis cereiass bcaceiciee 462 

Acid resistant, bulletin SW- 

2, UR ie Rte SEES RES SS EE 39 

Shell & tube, bulletin PE- 

cawlevaenvel lect eeaicicee 4-5a 
Heat recovery systems...... 444A 





TAKE 


GUESSWORK 


of 
DEW POINT READING 
with 


DEWPOINTER 


Any shop man can quickly and 
accurately read dew points with 
the Dewpointer. It is the only in- 
strument that lets you see the fog 
in a sealed chamber under con- 
trolled conditions. Compare this 
fast, positive method with at- 
tempts made to tell exactly when 
fog forms on a mirrored surface. 
Completely self-contained, re- 
quires no external coolant or 
auxiliary apparatus...operates 
on enclosed battery or AC. Avail- 
able in three ranges for dew 
points between —20° F. and 
room temperature, from —80° 
to 0° F. and —80° F. to room 
temperature. 
eee 

Send for Dewpointer bulletin. 
Tear out this ad and send on 
your letterhead to: Illinois Test- 
ing Laboratories, Inc., Room 
559. 420 N. LaSalle St., Chicago 
10, Illinois. 


PRECISION INSTRUMENTS 
FOR EVERY INDUSTRY 


nor 
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Have 
You 

Tried 
New 


Dow Corning 


ANTIFOAM B 





Processors who 


have tested 
Antifoam B 

say it is the 
easiest- to-use, 
most effective 
and most stable 


Tit keteoyal-meeoK-3iel-faal-ta 


ever developed! 


@ Ready for instant use. 

@ Disperses immediately in 
aqueous solutions. 

@ Stays in uniform dispersion. 


@ Extremely stable — won’t 
separate, cream or lose its 
effectiveness even after freezing 
or boiling. 

@ Effective in minute 
concentrations. 


@ Can be diluted with water. 


FREE TRIAL 


Write today for a 
generous free sample. 


Dept. 2615 





foto) Mmmeote) i. Tl, fe 
foto} i-te]-7- wale), | 


MIDLAND, MICHIGAN 
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PRODUCTS... 


Heaters: 

Circulation, folder F-1587....82 

Gradiation, bulletin 103..... 214 

LACT 6 SN ee ae ee cere arene 444B 

Thermal liquid, bulletin 

1) ES ee es Saree 340 

Heating systems, dowtherm, 

bulletin ID-54-5............ 136 
High alloy assemblies....... 436F 
Hose, metal, flexible: 

Bulletin. 2i-A... . ... 26. ccc ess 63 

Bulletin IND-4............. 431 
Hose & tubing, metal, flexible, 

catalog G-560.............. 213 
Hot plate-magnetic stirrer, 

bulletim: -2209),. «0.6.56: 363-40 
Impervious graphite equip- 

WICKES etiawnavoncooe ees 54B 
Indicators, portable, bulletin 

CAS Saale ee cea aes 475 
Instrument systems ........ 447C 


Instrumentation, electronics, bulle- 


GEER) erie: a wr'ere: ail sive cess 112 
Instruments 

Dewnomter: ..0< 5 62s ee os R466 

Dual beam, bulletin 

PARNED? oi siacere oo occa cmndece 363-4m 

Insulation 

GUARGe NOR S o.5 55: 6.6 v0 ores eos 436G 

Mineral’ wool. 2... 600606. 437A 

EAWDNGMIG so sk ohare) sy cca arerexeielor oe rote 331 
Insulations 

EGUSUBIAN 666 k5 oc eden 195 

IME SNGRISES io cde eae ks 177 
Kiln chain systems......... 454C 
Kilns, rotary, bulletin 11-121. ..372 
Kits, spark-proofing......... 198D 
Laboratory equipment....... 461B 
Biners; tank’: «. i cskccceccces 437B 
PHI. oo bec aie ake ences 74 

Drum, bulletin DL-2...... 388b 

TEEN oo. oo oi cia sreinlars 0 sialelosngs 15 
Linings & coverings, rubber. .327a 
Linings & tile tanks......... 432 
Links, thermocouple......... 192C 
Liquid handling equipment, bulle- 

tint SEC@GRGE. 0. ccc ce 3 os 22-3 
Loading arms, marine........ 379 
Low temperature equipment. .454D 
Lubricators, conveyor....... 440A 
EQ PONE. TORS 6 hoo c.bcvers ciclo ewes 34 
Magnets, perma-plate, catalog 

17.15) ), SSR OR ee eae 443 
MGNOMIGHOUSS 6. 66/010. s cieieinieeias 447D 


Materials of construction, clad 


BECOME hia chac bar oka oh aie a wor ero ees 118b 
NEGRI S: ceraisvecomercacsccns on ae cts 461C 
Mata Cities 66.6665.56 5005 198E 
Meters 

DISPIACGIIGNE: <5. 6 os 3 science 329 

L1G ere 87, 161 

Bulletin F1-56......... B479a 

TUEDING 1OWs <6. os. eee 447E 
Microscopes, x-ray......... 363-4f 
1711" Ree eee rarer 454E 

PEBTINGM oleae ks welnmeaseens 454F 

BUYIRN aos cisi'ci a oi cies 0 Hinsahierimace 234 

1 OCT. eae eens 75, 333e 

MIRCHI EONS ooo cial bined wre ols 359 

, 








to plant managers .. . 
production and research men ... 

executives ... 

purchasing agents! 


This new 24-page fully illustrated 


FACT BOOK 


on G-W’s complete line of 
Eppenbach wet mixing and 
homogenizing equipment. 


Before you invest in wet mixing or 
homogenizing equipment, get all 
the facts about the world-famous 
Eppenbach line! 


Eppenbach Colloid Mills, Homo- 
Mixers and Agi-Mixers—their 
unique features and scores of uses 
—are fully described in this com- 
prehensive new catalog... and 
it’s free to anyone who needs an- 
swers to perplexing homogeniza- 
tion or mixing problems. 


Whatever your product—from cos- 
metics to pharmaceuticals to print- 
ing inks and textile emulsions— 
you'll find, in Eppenbach Mills and 
Mixers, ways to simplify and better 
your wet processing. 







n now, and mail it todoy 


letterhead. Your book will 
with no obligation 


Fill out the coupe 
on your company 
be sent you at once, 







GIFFORD-WOOD CO. 
Eppenbach Div. Dept. E3 
420 Lexington Ave. 

New York 17, N. Y. 


Yes, please send me your new Eppenbach 
Fact Book. ’ — 


Name. ; 


Title. 





Dept.. 
P 





y 





ad 7 


Addr 
City 





Zone. State. 
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RUBBER TREADS . . . a wide choice of 
treads suited to all types of floors, includ- 
ing Darnelloprene oil, water and chemical- 
resistant treads, make Darnell Casters and 
Wheels highly adapted to rough usage. 


RUST-PROOFED . . . by zinc plating, 
Darnell Casters give longer, care-free life 
wherever water, steam and corroding chem- 
icals are freely used. 


LUBRICATION . . . all swivel and wheel 
bearings are factory packed with a high 
quality grease that “stands up" under at- 
tack by heat and water. Zerk fittings are 
provided for quick grease-gun lubrication. 


STRING GUARDS . . . Even though string 
and ravelings may wind around the hub, 
these string guards insure easy rolling at 
all times. 


Have you received your copy? 


DARNELL CORPORATION, LTD. 
DOWNEY (LOS ANGELES COUNTY) CALIFORNIA 
60 WALKER STREET, NEW YORK 13, NEW YORK 
36 NORTH CLINTON STREET, CHICAGO 6, ILLINO!S 
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PRODUCTS... 


MiXOYS 5 o. 06st es 116, 131, 333b 
Ghemical ..cciien cine 454G 
Laboratory, bulletin B-112. .157d 
Paner 20ating |... 006% 6. 38 328 
Portable, bulletin B-108....157c 
EFT die | (ae ae renee ee mee. * 358 
Side entering, bulletin 
C17 ae gd Sea eer a irr or 157b 
Top entering, bulletin 
SNS) eines a oars emia 157a 

Mixing & homogenizing equip- 
Bs. casinos lace -acee awe R 

Monitors, flue-gas........... 190C 

Motor starter-circuit breakers, 
PUCCIO WEBEE so6 os asolns Ste oe 101 

NESTORS ~ = 85 die oc seoteeeievehene .48-9, 179 
Bulletin MU=Z08.......06.046.065 76 
OHORVICEE | cicihicntoot eben 365 
CO es rae APRN ce 487 
Vertical MuMp +... cc 20 es 198B 

NCS | ARS Ree eran a Renae eee ca 216 

Nozzles 
POS iid arate nye iG ke ave is ce ae 194D 
Spray, catalog 24 ......6. 5. T474 

RORRATINS 2-5. 7. vasete nesks Ma ote OE 349 

Packings, asbestos sheet, bulle- 

PI SO ROe oo ais can eee 454 
LEE (I TC 7 [ne ee pe 327d 
Paints; aluminum. .....6<65 60% 4387C 
Pilot plant equipment........ 33f 
Pipe 

Corrosion-resistant ....... 450A 

Hard rubber, bulletin 

IG EAY Vcd pcccisiote = aernvonas Se 326a 
PABSUIC 0 6 65.0.6 J clccc cals sien 201 
ROMER CAAT BO ess, choi sarsiesin et 326c 

Polyvinyl chloride, bulletin 

“5 Sane Mei tegen ee ey 27 

Li RR Aaa RAR One ae Brie Rene tere 19 

DAMN NON 65 eceeee 137 
Pipe & fittings 

Bulletin’ WACS: ....0/6.055 284-5b 

Jacketed, catalog J-56....B479b 
Pipeline, aluminum......... 194A 
Pipes, corrosion resistant..... 226c 
Piping, prefabricated........... 8 
Plastic, heat-resistant....... 180C 
PUI OR ola Gini igrater roe eke 437D 
Polymerizers, glassed steel. ..456A 
Powders, metallizing........ 198A 
Precipitators, electronic...... 102a 
PICOSBOR LOL. ose sn os ee 433a 
Process equipment......50-1, 134, 

333a, 456B, 456C 

PRSUAN VOD s:<.s scsis.cooaieloen 89 

SUAIMICSS: (SbCl)... onsen cs-s0ee 21 
Processing apparatus........... 2 
Processing equipment, liquid.456D 
POG RRB OLR sia 0iy) ahh Sicko eo BORE 356 

MHIRORSTIN Gosv5bs 5 oc 0 srs cs eh 125 
PUMOVA SAGO? 6 ons eins eh one 325 








by CHEMPRO 
TEFLON® 


In high speed pumps handling highly 
corrosive chemicals, Chempro Teflon 
has drastically cut pump down-time 
caused by scored shafts and short 
packing life. 


Scored Shafts 


eliminated by using CHEMPRO 
TEFLON SEAL CAGES?t. Last many 
times longer than metal lantern rings 
under continuous corrosive attack. 
Snap on and off shaft quickly and 
easily. No vibration at 
high speeds. Can 
stand high gland 
pressures. 

} Patented 


Packing 
solved by using CHEMPRO TEFLON , 
RING PACKINGS. Give months of 
leak-free service compared with 
days and even hours for conventional 
packings. Require only slight gland 
pressure. Low coefficient 


of friction often 


makes lubrica- 
*duPont Trademark 








tion unnecessary. 


Complete infor- 
mation given in 
Bulletin CP552 





CHEMICAL & POWER 


PRODUCTS, Inc. 


5 Broadway, New York 4, N. Y. 
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HIGH 
PRESSURE 
GAUGES 


USED IN 
REFINERIES 
AND 
CHEMICAL PLANTS 
THROUGHOUT 
THE WORLD 








REFLEX 


Single or Multiple 
Sections 


TUBULAR 


Gauge Cocks 


Large Chamber 
Reflex Gauges 


Heated or Cooled 
Gauges 


SEND FOR 


COMPLETE 
CATALOGUE 


STRAHMAN VALVES, Inc. 


16 Hudson St., New York 13, U.S.A. 
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PRODUCTS... 


Pumne ....... 187, 301, 353, R439 
Braletine: SO-CBie osc5:. scien s Heres 83 
Data sheet 100............. 108 
Bulletin: B-1606. ......50665 0% 119 


Bulletins 720.4, 721.6, 722.6. .437 
Bulletins C-355, V-837..... R464 


Oatalow SSE... cco oes ac B472 
Bulletin 111-ZA........... T475 
VCO aro eters aie he es hy eee 369 
Bulletin: 97-A.... .. 6 ose 326b 
Centrifugal ..... 361, 452, 459A 
Bulletin, P=36 2. oo. o.cees 446 
Bulletin W-300-B4B...... 56-7 
@Catalom 263%... 0.6. cece 383a 
COMmICAM Ok clrccdbee eae 459B 


Double suction, bulletin 955. .126 
High vacuum, bulletin 425. ..183 


WRGUSEGIAD ois) occ edienceers T478 
Paauid, rotary. ...<.. «ss. 459C 
Piston-diaphragm, bulletin 
A os centr aaa te cha A le 
Positive displacement..... 460A 
SITIBAIEUS 4 5: c'xns. «Nec arnete ae 22 
VaROr PULLO. cus cccies ccs R469 
ROR BIC Gu: 5- o's are ace Reet 460B 
Pyrometers, portable potenti- 
CHUNG 0 oh acon ft How outa cet: 447F 
INGHGORSE a cae co arses 6s dae oeo ws 113 
INAEL@ IGEN ie ox Song oi suai 440B 
Nuclear research......... 456E 
Stainless steel, brochure 
21: RR Oana eer eae Garena 488 
Recorders 
Pull DFISHENESS. ..... < ....0-0:2.- 447G 


Temperature & pressure. ..448A 
Reducers 


Motor, bulletin 3100......... 86 
Speed, bulletin A-637...... 319b 
Refractory, insulating....... 437K 
Regulators 
Self-operated ............ 448C 
“ROPIDCESUUKE: 2.6. 5k Sec ols 192D 
Catalog: DME... 62.35.66 2% 61 
Bulletin T-101.......... R455 
Relays, speed sensor......... 448B 
Rings, rasching & lessig....B474 
UQUAIMOLOES 25. cc's cc ccsieceoieia.cls 448D 
Safety equipment, storage 
OEBUN NM ol sear ea oral onc. alee deh acd as 345b 
SCAG ME rea ce sicd aria i Sat cao wiiem, helene 366 
RINGS iss, dcledn ws O 441D 
Weighing & bagging...... 442A 
Screens, vibrating.......... 456F 
Scrubbers 
COMICEN 6 ck se atiwn wersiotiw ke 457A 
Dust & liquid, spherical..... 283 
Seals, packaged.............. 339 
Selector, motor............. 440C 
Separators 
Are, bulletin 087% ..<6.ccsse eves 65 
Drum, bulletin 93EB....... 378 
Entrainment, bulletin 
MVR Sree aa scale ticles 435 
Sheets, tank liner........... 202B 





THE ANSWER 
TO YOUR 
WATER PROBLEM 





BEACH-RUSS 
Vapor Purge Pumps 


Stop Internal Vapor 
Condensation 
... Improve Efficiency 


on Moist Circuits 


Beach-Russ “Vapor Purge” pumps 
are designed to give highest efficien- 
cies on moist circuits. Condensate 
gases are controlled so that it is im- 
possible for the vapors to condense 
in the pump itself and impair its 


efficiency. 


Beach-Russ “Vapor Purge” pumps 
are available in a range of capacities 
from 20 to 1800 C.F.M. Our sales en- 
gineers will be glad to assist you in 
selecting the pump to meet your spe- 


cific vacuum needs. 


Write for “Vapor Purge” Pump Literature. 


BEACH-RUSS COMPANY 
50 Church St. * New York 7, N. Y. 
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PRODUCTS . 
R LO a ADS orien eta R= 333¢ 
je" anly- Signals, marker............. 198F 
: DESIGNERS ND re ke he ea T476 
Ne : Starters 
é Combination, bulletins, 8538, 
: NNN oho) Natavieiels.icin ase os 41610) OREO 
WHAT High voltage........ 198C, 440D 
oe ete major I, i ne 5s deena 441A 
Mc GRAW-HILL ————— Bulletin 14B6410B....... 121 
DIRECT MAIL LIST SERVICE organization Oil-break, bulletin 8130-CH .205 
‘ PET OA eee Pane ere eee eter 109 
ec Te teciine Uist: offers Sid Se 118A 
. . ubber-lined, bulletin 
a: Aa continual a 327e 
® Merchandise your advertising eee Stainless ....... 46-7, 226b, 368 
P Ger Inquiries ‘ond tends original Storage equipment, chemical. . .322 
for your salesmen Strainers, bulletin S-204...... 377 
in-point geographi work 4 
= shinetional groups > Sublimation systems........ 200B 
e irect H 
ui weak territorie assl nments ! 
° rts Mace Se ncaa A g Tanks 
Aluminum, welded........ B478 
Direct Mail is a necessary supplement to For the answer, Bulk material, bulletin 529, 
a well rounded Business Paper advertising 57 549 438 
typed!) i«<x,6Q——ee lL | =| rere ere 
ae progressive companies allocate a aati tis page 3 Storage i 442B 
portion of their od budgets to this second CUO SES oh eae er SRE 437F 
medium at the same time as they concen- : 
trate on the best business publications. Teflon products, bulletin 
400,000 of ite tee Logged ye song MSs: atin ove a serail ioe R468 
publications make ong our 150 iain Thermopiles TTT. TS PT ee 450B 
oO oR ral ye «Boor la Thisheners, balietin 81-D-11.. 299 
POWE? URIES << 6.6 66.0.0 0.600010 
it Bi thr Benge 4 Titanium eee <a gen ae 312 363 4c 
° ; ES ere 363-41 
Towers, cooling....91c, 1380, 445A 
Tractor-shovels ............. 58-9 
Tractors, industrial......... 202D 


Transmitters 
Metagraphic ............. 52-3 


<Sute> GERMANIUM RECTIFIERS ii ieiienmeseeienaenn.: 
~~ s 

















MOR SEINE «5 6:6)5.5.0:4 sersxerereen 448F 
Transport systems, pneumatic, 
CALRIOP “BAP... ccs ce cecste L466 
— " ‘ 
mpressed air & gas...... 450 
top efficiency ...up to 96%... —..... roel 389 
for the life of the unit! Bulletin 10-55............. 35 
/ BaveEtM:, 2ST oo ccicc cee os 287 
Nt! Trucks 
MMR ver Si caiig:'s) ai ch-o).0:'sveheverereke 20, 374 
Where MEEMUNEE Ne seis cei'o's aves 0 eve cxotensvat teat joe 
104 7 Aa a Pe Be Ae 442 
unaffected by corrosive atmospheres — lle ws: feriiehieioveve) a akereraee 442D 
can be installed alongside work Seen 
Cabled, — 356-H..... Ey 
+ ani Heat exchanger.......... 174- 
Completely sealed! Liquid cooled! Im- 
pervious to corrosive atmospheres! No Heat exchanger & condenser. .96 
costly “distant” installations . . . no bolt- Tubing 
ing or alignment to bother with. Sel-Rex Condenser & exchanger..... 303 
gives you more kilowatts of mainte- Stainless steel............ 226a 
nance-free power per dollar invested. Teflon, flexible L464 
Single units 25 to 50,000 amperes — : er a es Ae ecinatt: 
“custom engineered” to your specific — stainless & high 207 
requirements — all types of fully AUOY -cccccccccccccecsecs 
automatic and remote controls. MREMERDS 5505 esas sinlatt clases cae 367 








Solid-wheel, bulletin S-116. . .132 












2...“ Unions, insulating.......... 194E 

‘8 E be R E x LEE oO i A PENTA a Sod v ces calcs bag Wont she vatalevekel ele 289 

KF —_ 155 Manchester Place ne attests Beiliebles WPMD. «os csces esses 305 
ll Ee “Distributor Inquiries Invited Bulletin OB-G8. ... 2.2.00 327b 
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WHEN YOUR PROBLEM IS 


PIPE COILS 


you can usually save much money and be 
assured of better performance, ter 
economy, and higher efficiency by using the 





f DEAN. 
UWERMO-PANE 
COIL 
which, actually, is NOT a coil at all. It 
TAKES THE PLACE of pipe coils. Every 
chemical engineer should know the impor- 


tant advantages of 
this remarkable 
Dean device because 
it costs less, weighs 
less, requires less 
space, and in every 
way is decidedly’ su- 
perior to all old- 
fashioned methods. We show here a typical 
flat panel and a curved panel, 


VALUABLE BULLETINS 





With these bul- 
letins at your fin- 
ger tips you can 
compare the Dean 
Thermo-Panel 
Coil with old- 
type pipe coils at 
any time. Check 
the squares, clip 
out, mail to us 
with your name, 
firm name, and 
address. The data will enable you to solve 
steam heating as well as cooling problems. 
If you need help, call on our specialists. 


(C0 Bulletin 355—52-pages of technical data, 
D Bulletin 257—Design and price information, 





Backed by 20 Years of Panel Coil Manufacturing. 








DEAN THERMO-PANEL COIL DIVISION 
DEAN PRODUCTS, INC. 612 Franklin Ave., 


BROOKLYN 38, N. Y. Tel. Sterling 9-5400 





for any liquid 
for high pressures 
for high temperatures 


rae ' 

ov have a liquid level contro 
ph th that involves a float, send 
for Harris Float Catalog with its com- 
plete technical data on the pone 
types, sizes of floats, and the metals 


suitable for different corrosive liq- 


ids, temperatures, and pressures. 
rsa Floats are made in sizes = 
212" to 14” diameter in ball, cy “1 
der, conical, rectangular or van 
shapes of Copper, Stainless eee 3 
Aluminum, Nickel, Monel, or Steel or 
other suitable, workable metals. A 
Harris engineers, with a oa 
of 72 years experience, will be 9 = 
to help you select or design the rig 
float for your installation. 


ARTHUR HARRIS & co. 
210 North Aberdeen Street 
Chicago 7, Illinois 
Write today for 
Harris Float Catalog 
with complete 
technical data. 
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PRODUCTS... 


MN I os vcs diceawbas 380 
PEP POIEREO SS os FSi ce 451A 
| RAGEG PR Siren arene ss 451B 
331011) 43 \ er es 218, 350 
Check, bulletin CE-52..... 326d 
COMGEON, ooo ads ha 6 oa ee 90 

Catalog TOE soos sc 6 kc med 79 
Diaphragm packless....... 451C 


Fittings & flanges, drop 
forged steel, catalog F-9. .236 


OE Ca ie A Tt, 105, 288 
Bulletin 5003 ............ 338 
Circular AD-2047 ...... 397-8 

ee a's red 8 ay ah ara T477 


Lift-plug, non-lubricated ....107 
Lubricated plug 

Book 39-5 
Needle, bulletin NV-2..... T472 
Packless 
Relief & back pressure... .451E 
Solenoid, bulletin 8316...... 391 

Vaporizers, dowtherm, catalog 


1 (41) | aa Tee aA Be oe ica Se 2 344 
Variators, speed, bulletin 

WNT 46 a anche ial oalee xs 12 
MONIC Beke ss cafcsrc ely a ae 345a 
Vessels, pressure ............ 442 
Viewers, remote ........... 188A 
VISCOMCtERS: 2... cee were ccs 448G 
Warehouse, floating ........ 202E 
Washers 

PRN rh we dt Ie 91d, 321 

Centrifugal air .......... 457B 

Fume, bulletin FW-4....... 138 
Weighers, gross ............ 442 
I 65k Se atceten ie a aiak 449 

CORUM GM DIE cere. ocd hele hese 45¢ 


Yarns, rayon, high tenacity. ..444 


REC OVENS (5 orh 85 Aree shea 13 

Services 

ELCRORG tewray Ss sri ePeads Sore or dd 4 460C 

Cleaning, chemical ........... 458 

Design & construction, urea 
EE cs a oad aes gees: 165 


Design, engineering & fabrication 


Malietin COR6... 66 ies ces 354 

Processing equipment ...... 203 
Design & fabrication, heat 

processing equipment ....... 84 
BIGGRIN fos sacicsn one dea ees 460D 
Epoxy case molds.......... 460E 
Epemy casting ...<..c.s sic 460F 
Fabrication & erection, catalog 

Se |S Sn ar eee nares how exe 60 
Hydrodynamics ............ 461A 
Nuckear power ......<<..s 461D 
i re 461E 
es id ice cen L455 
PR Sick s ic wwad <tieas 461F 
MI 5a. Si lyr 8rd Ss oe 461G 
Research & development, new 

LOCO hor cress waecd ace dee ers 38 








Replaces the Block Valve 


Reduces Threaded Connections 











New 
Jerguson 66UVG VALVE 


with 


VERTICAL RISING BALL CHECK 


for General Use 





YOU can eliminate the usual block valve 
and greatly reduce the number of 
threaded connections when you use the 
new Jerguson 66UVG Valve for your 
instrument piping and other general use. 


This new valve has the outlet offset 7” 
and “has a vertical rising ball check on 
the downstream side of the seat. The ves- 
sel connection may be screwed, flanged, 
or for socket welding. 


Threaded connections are reduced, for 
the valve combines unions, nipples, re- 
ducers, elbows, tees, valve and drain 
valve into one space saving unit. 


Valve has double seating stem for re- 
packing under pressure, pressure bleeder 
valve and test gage connection, regrind- 
able and renewable seats, union connec- 
tion to gage, and many optional features 
and connections. 


Write for drawing A-7952 
and full information. 





Gages and Valves for the 
Observation of Liquids and Levels 
JERGUSON GAGE & VALVE COMPANY 
100 Adams Street, Burlington, Mass. 

Offices in Major Cities 


Jerguson Tress Gage & Valve Co., Ltd., London, Eng. 
Pétrole Service, Paris, France 














471 





All the superior dependability 
of the Marsh Needle Valve... 
with all the corrosion resis- 
tance and durability of 416 
Stainless Steel! Guaranteed 
for working pressure up to 
10,000 psi; equally efficient at 
any lower pressure. Globe and 
angle patterns with double fe- 
male connections in %” to 1° 
size range. Also globe and 
angle valves with male inlet, 
female outlet, 4” and 4” sizes. 


MARSH INSTRUMENT CO. 
For complete Sales Affiliate of Jas. P. Marsh Corp. 


Dept.24, Skokie, Illinois 


| details, write 
iu MARSH 


No. NY-2. 

















When you install Vikings, there’s no wasted time 
with slow, uncertain priming . . . you start de- 
livering in seconds. Delivery is then smooth and con- 
stant. There’s no spasmodic operation to cause 
damage to valves and meters. And to finish, you can 
strip a tank fast and completely with positive Viking 
- Rotary Pumps. They are built to pump all liquids, 
thick to thin. 


To start, send today for pump catalog 57Sc. 


VIKING PUMP COMPANY 


Cedar Falls, lowa, US A In Canada, it's "ROTO-KING" pumps 


See our catalog in Sweets 











Month after month you'll 
find industry’s most progres- 
sive firms among our ad 
pages. Use this index to keep 
in touch with what they’re 
offering that'll help you in 
your job. 


A 


Acme Coppersmithing Co..... 
Adsco Industries, Inc 
Aecrofin Corp. (6.2 b6 ic cess ee 334 
Ajax Flexible Coupling Co... 
Aldrich Pump Co 
Allegheny Ludlum Steel Corp.. 
Allied Chemical & Dye Corp. 
Baker & Adamson 
General Chemical Div 
National Aniline Div 
Solvay Process Div 
Allis-Chalmers Mfg. Co. 
Buda Div. 
Allis-Chalmers Mfg. Co. 
General Machinery Div... .22-23 
36-37, 121, 227, 365, 407 
Alloy Steel Products Co 
Aluminum Co. of America 
PYOGOSS DW. cialis dose 8 oe 50-51 
Amercoat Corp. ............ 307 
American Air Filter Co 
American Blower Corp 
American Brass Co 
American Chain & Cable 
Helicoid Gage Div 
American Cynamid Co.....110-111 
American Flange Mfg. Co...... 
American Hard Rubber 
SG. WE Gaets Se wlowiale. ods 326-327 
American Metal Hose Co..... 
American Optical Co 
American Photocopy Equip- 
PCE Bi ors a sits! oho oes to. oo ates 7 
American Pulverizer Co 
Ames Iron Works, Inc 
Ampso Metal, Inc 
Antara Chemicals 
Appleton Electric Co 
Armstrong Cork Co 
Armstrong Machine Works... 
Atlantic Metal Hose Co 
Atlas Mineral Products 
Attalla Pipe & Foundry Co... 
Aurora Pump Div. of the 
N. Y. Air Brake Co 
Automatic Switch Co 


B 


Babcock & Wilcox Co., 

PARR UDAN 0 cs 5.0506 6.0. 6.6.3 o aeid 232 
Bailey Meter Co 122 
Baker-Raulang Co, .......... 374 
Bartlett-Snow Co., The C. O. 84 
Beach-Russ Co. ............ 469 
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